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ABSTRACT 
Aspects of the organ i c  carbon  cyc l e i n  a dec i duous  fore st  watershed  
we re stud i ed wi th emphas i s  o n  meteoro l ogi c a l  i np uts to the wate rshed  
system , transfers  of organ i c  mater i a l  from the terres tr i a l  to the aquat i c 
subsys tems , the hydro l og i c  transport of  organ i c  c arbon  i n  the s tream s ub­
sys tem , and organ i c  outputs from the watershed  sys tem v i a geo l og i c a l  
vectors . 
Tra n s fer  o f  l arge ( >  1 mm) parti c u l ate organ i c  mater i a l  to the 
heterotroph i ca l l y  based aquat i c s ub system occ urred p r i mar i l y  as  d i rect 
l eaf fal l and b l ow- i n .  Annua l  l i tterfal l was 222 . 1 g/m2 o rgan i c carbon , 
o f  wh i c h  l eaves contr i buted 80 . 6% , fru i ts and  reproduct i ve parts 1 1 . 3% ,  
twi gs 5 . 6% ,  and fras s  2 . 5% .  Peak i np uts  for a l l components  except fra s s  
occurred d ur i ng autum n .  
T h e  s teepest southwes t- fac i ng s l opes genera l l y  contr i b uted the  h i gh­
est  i np uts , wi th peak  i np uts for l eaf and twi g materi a l  occurri n g  dur i ng  
the  wi nter to ear ly  spri ng  peri od  when aeo l i an forc i ng factors  were 
g reate s t .  Fru i t  a n d  fras s  i np uts  we re more c l o s e l y  re l ated to seasona l  
l i tterfa l l patte rns  than  to aeo l i an factors . Total  year l y o rgan i c  car­
bon i nput of  b l ow- i n  to the stream channe l  was 52 . l g/m2 , of wh i ch 82 . 4% 
was l eaves , 1 3 . 6% was fru i ts , 3 . 8% was twi gs , and 0 . 2% was fras s .  
Standi ng  crops of l arge ( >  1 mm) part i c u l ate o rgan i c  mate r i a l  i n  
four  stream habi tat types  ( d ry grave l > stream grave l  > dry bedroc k > 
bedrock  poo l s )  s howed s i gn i f i cant date and hab i tat type d i ffe rence s , re­
f l ecti ng  the i n f l uences of the hydro l ogi c cyc l e and wi th i n- system 
b i o l og i ca l  proce s s i ng on the a l l ochthonous  i np uts . Largest  stand i ng  
v 
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crops were found dur i ng November ( 62 . 76 - 283 . 00 g/m2 ) and smal l est  i n  
ear l y  February (0 . 55 - 1 3 . 2 1  g/m2 ) ,  the decrease due mai n l y  to hydro l og i c  
transport . Large st  re l at i ve contri b ut i on  o f  l eaves occ urred duri ng  autumn  
(>  90% i n  November ) , whi l e  l owes t  re l ati ve contri b ut i o n  occu rred dur i ng  
the  J u ne samp l i ng ,  due  mai n l y  to i nc reased twi g i np uts dur i ng  the p rev-
i ous  wee ks . 
Conce ntrat i ons  of d i s so l ved orga n i c  carbon ( DO C )  and  f i ne part i cu­
l ate o rgan i c carbon  ( FPOC ) i n  throughfa l l were h i ghest  i n  J u l y  ( 3 2 . 32  
and  20 . 27 mg/ 1 , respect i ve l y )  and  l owe st  i n  December  ( 1 . 90 and 0 . 49 mg/1 , 
respect i v e l y ) , whe n  canopy was absent  and rai nfa l l heavy .  Both DOC and  
F POC  data had a negati ve  l ogari thmi c re l ati o ns h i p  wi th v o l ume of through­
fal l .  S i m i l ar trends were seen  for DOC and F PO C  i n  i nc i dent  prec i p i ta­
t i on , but concentrat i o n s  were general l y  l owe r ( 1 . 55 - 8 . 78 mg/1 for DOC 
and 0 . 88 - 2 . 1 2  mg/1 for F POC ) , as  were r2 va l ues . Trends for concentra­
t i o n s  of DOC and FPOC attr i b utab l e  to canopy remova l  genera l l y  fo l l owed 
those  for throughfa l l ,  rang i ng from 0. 67 to 2 3 . 46 mg/1 , a nd 0. 1 9  to 
1 8 . 1 8  mg/ 1 , respecti ve l y ) .  For  throughfa l l ,  the prese nce o r  absence  of  
a canopy genera l l y  i nf l uenced both  the s l ope and i ntercept o f  the regres­
s i ons . I nputs of  o rgan i c  carbon i n  throughfa l l and  i nc i dent  pre c i p i ta­
t i o n s h owed l es s  month to month var i at i on than concentrat i o n , wi th o n l y  
F POC i n  i nc i dent  p rec i p i tati o n  s howi ng  a s i gn i f i cant re l at i o n s h i p (pos i ­
t i ve l ogar i thm i c )  to vo l ume o f  rai nfa l l .  DOC i np uts ranged from 3 . 32  to 
1 0 . 05 ,  1 . 40 to 6 . 55 ,  and 0 . 08 to 8 . 64 kg/ha/mo for throughfa l l ,  i nc i dent  
p rec i p i tati o n ,  and  canopy contri but i o n , respect i ve l y .  For  F POC , i nputs 
ranged from 0 . 85 to 3 . 82 ,  0 . 55  to 3 .  1 8 ,  and -0 . 1 9  to 3 . 90 kg/ha/mo for  
v i i 
throughfa l l ,  i nc i dent  p rec i p i tat i on and canopy contri but i o n , respec­
t i v e l y .  Two- th i rds of  the total i np ut ( 9 5 . 2 kg/ha/yr)  of  o rgan i c  carbon 
i n  throughfa l l was i n  d i s s o l ved  form . Net canopy remova l  for the  year 
was 38 . 68 kg/ha , of  wh i c h  6 1 . 6% was d i s so l ved .  
S o i l water had  l ow conce ntrat i o n s  of  DOC  fo r a l l fo u r  fore s t  types  
stud i ed (0 . 62  - 2 . 60 mg/1 ) .  S i gn i fi c ant date and fore s t  typ e  d i f ferences  
were apparent , wi th h i ghest  concentrat i ons  i n  l ate s umme r  and fa l l 
through wi nter and  l ower concentrat i o n s  i n  spr i n g  and  ear ly  s ummer .  
Oak- h i c ko ry and chestnut  o a k  types  had h i gher  concentrat i o n s  of  D O C  than 
the p i ne and ye l l ow pop l ar type s  due , i n  the case of  p i ne ,  to a l ower 
poo l  o f  decompos ab l e and/or s o l ub l e  o rgan i c  mate r i a l  and , i n  the l atter 
case , to l ower s l op e  pos i t i o n ,  a l l owi ng  l onger  contact of i nf i l trate 
wi th the s o i l matr i x .  No s i gn i f i cant rel ati o ns h i p  was found b etwee n  
concentrat i on of  D O C  a n d  vo l ume of  i n fi l trati ng  rai nfa l l .  O utputs  from 
the comp uter code P ROSPER  were ut i l i zed  to ca l c u l ate the f l ux of organ i c 
mater i a l  ( 1 . 34 g/m2/yr )  past  the 75 em s o i l depth .  
Spri ngf l ow concentrat i o n s  of  DOC and  FPO C  were l ow and i nvar i ab l e  
through  the year , wi th h i ghest  conce ntrat i o n s  (0 . 59  and 0 . 82 mg/ 1 , re­
specti ve l y ,  for DOC and FPOC)  recorded duri ng the wee k  wh i ch i nc l uded 
the mo s t  i nten s e  s to rm of  the s tudy peri od .  Mo s t  wee k l y  means we re 
b e l ow 0 . 25  mg/1 for both spec i e s , due  p ri mar i l y  to the d i ffuse  f l ow 
nature of  the spr i ng system , a l l owi ng  i nt i mate contact o f  the water  wi th 
the bedroc k sys tem.  
Ana l yse s  of  storm cyc l e s occurr i ng throughout  the water year i nd i ­
cated that DOC fo l l owed the hydrograph much more c l o s e l y  than FPOC , the 
v i i i  
l atte r respondi ng very qu i c kl y to hydrograph i c  r i s e s , wi th conce ntrat i ons  
ofte n decreas i ng before peak  d i scharge was reached .  Rati o of  concentra­
t i o n  of DOC to concentrat i o n  of F POC  thus  decreased ear ly  i n  the storm , 
i nc reas i ng afte r the  i n i t i al FPOC peak .  For  " non- rai n"  o r  de l ayed i n­
crease s  i n  s treamf l ow ,  F PO C  concentrat i o n  b e haved s i m i l ar l y  to that for 
a r i s e  due  to d i rect channel  i nput , but DOC c oncentrat i on s h owed no  i n­
crease .  The  d i fferent responses  were due to d i fferent s o u rce a reas  of  
streamf l ow and o rgan i c  materi a l . H i ghest  concentrat i o n s  of  FPOC  ( 77 
mg/ 1 ) were seen  dur i ng maj o r  s to rms , whi l e  for DOC , h i ghest  concentra­
t i o n s  ( 1 3 . 55 mg/ 1 ) we re found i n  the s umme r  to fa l l  per i od due to 
thro ughfa l l contri but i ons . C oncentrati o ns  of DOC and espec i a l l y  F POC  
were dependent o n  antecedent events  o n  the  waters hed .  Regre s s i on 
anal yses  for  the re l ati o n  of  DOC and F POC  concentrati ons  i n  i nd i v i dua l  
s amp l e s to d i s c harge s howed poor  f i ts , e spec i a l l y  for DOC , wi th the  f i ts  
i mp rov i ng s omewhat when  the data were  sorted by season  and mo nth . For  
the  s ame regre s s i on fo rm , F POC  had the greater s l ope , and the rat i o 
DOC/FPOC v s  d i sc harge v i rtual l y  a l ways had a negat i v e  s l ope , further  
i nd i cat i ng the dom i nance o f  FPOC  at h i gh d i scharge . Good fi ts  were 
found fo r o utputs of DOC and FPOC vs d i scharge , wi th the untrans fo rmed 
regres s i o n  best  exp l a i n i ng the DOC o utput trends  and the l ogari thm i c  
re l ati o ns h i p  best  fi tti ng the  F POC  data.  S l opes  for F POC  were genera l l y  
h i gher , wi th h i ghest  s l opes  f o r  both  DOC a n d  F PO C  i n  s ummer and fa l l .  
Genera l l y  s i m i l ar re s u l ts were found for regres s i ons  i nv o l v i ng  the 
we i ghted  week l y  concentrati o n  and week ly  output and d i s charge , except 
that the s emi l ogar i thm i c  re l at i o n s h i p  gave the best fi t i n  many cas e s . 
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Basef l ow concentrat i ons  were very l ow (0 .  l - 0 . 4 mg/ 1 ) for both  DOC 
and FPOC , wi th o n l y  the autumn l i tterfa l l per i od  s howi ng  e l evated DOC 
bas ef l ow l eve l s .  Lowest  wee k l y  o utputs occurred  dur i ng  the  l ate s umme r -
ear l y  fal l pe r i od d ue to l ow basef l ow and l ac k  of s i gn i f i cant s to rm 
events . Low basef l  ow l ev e l s l ed to l arge ranges ( greater than two 
o rders o f  magn i tude ) i n  concentrati o n  dur i ng  the  year .  
H i ghest  wee k l y  we i ghted conce ntrat i ons  ( 1 . 87 mg/1 for DOC and  7 . 45 
mg/ 1 fo r FPOC)  and l owe st  rati os  o f  DOC to F PO C  occurred dur i ng wee k  48 
of  1 97 3 , dur i ng wh i ch the h i ghest  peak  f l ow o f  the  s tudy occu rred . Large 
storms dur i ng  other parts of  the yea r , wh i l e  genera l l y  decreas i ng the 
DOC/F PO C  rati o s , d i d  not decrease the rat i o to the extent that the s to rm 
of  wee k  48 d i d ,  due  to l es s  s tand i ng  c rop  o f  F PO C  i n  and adj acent to the 
s tream c hanne l . The fo rty- e i ghth wee k ,  wi th 9% o f  the d i s c ha rge for  the 
water  year , had 4 9 . 6% of  the total o rgan i c  o utp ut for the year.  For DOC 
th i s was 30 . 7% of  the year ly  o utp ut and fo r F POC  58 . 1 8% .  The we i ghted 
mean conce ntrat i o n  for the 1 973- 1 974 water year was 0 . 56  mg/1 DOC and 
l .  1 6  mg/ 1 F POC . Tota l o utp ut for the 1 973- 1 974 water year was 1 01 6 . 9  
kg , of  wh i ch 3 2 . 5% was DOC and 67 . 5% was FPOC . 
L i tte rfa l l domi nated the i np uts  of  o rgan i c  carbon to both the forest 
f l oor and the stream system . DOC l os s e s  from the 75  em l ayer we re i ncon­
sequent i a l  compared to l os se s  of  co2 . Lo s s  o f  TOC i n  s treamfl ow , co rrec­
ted for  i nterbas i n  trans fer , was 24 . 89 kg/ha/yr , amounti ng to o n l y  44% 
o f  the meteoro l og i ca l  i nput  of  DOC and FPO C .  Howeve r ,  the two o rga n i c  
types  behaved q u i te d i fferent ly  wi th FPOC actua l l y  s howi ng  a net l o s s  o f  
mate r i a l  for the yea r .  
TAB LE  O F  CONTENTS 
CHAPTER 
INTRODUCTION  
I .  BACKGROUND 
I I .  STUDY S ITE 
VO Lut�E I 
I I I .  METEORO LOGY AND HYDROLOGY 
I V .  METHODS 
V .  RESU LTS AND DISCUSSION  
L i tte rfa l l 
B l ow- I n  
Hydro l og i c Reg i me 
Stand i ng Crops 
VO LUME I I  
V .  RESU LTS AND D I SCUSS ION  ( Conti n ued)  
Throughfa l l and  I nc i dent P rec i p i tati on 
So i l Water 
Spri  ngfl  ow 
Streamfl ow 
V I . SYNTHES IS  
VI  I .  SUMMARY 




























TAB LE  
1 .  
2 .  
3 .  
4 .  
5 .  
6 .  
7 .  
8 .  
9 .  
1 0 .  
11 .  
12 . 
L I ST O F  TAB LES 
Characte r i s t i c s  of  the Vegetat i o n , Topography and S o i l s  
of  the Forest  Types  Stud i ed on  the Wal ker Branch  Water­
s he d .  
S ummary of  L i tterfal l Data f o r  Wes t  F o r k  of  Wa l ke r  B ranch 
for the 1973- 1974 Water Year .  
Res u l ts  of Ana lyses  for Month l y  Aspect Effects for 
B l ow- I n  of Leaves to the West  Fork of  Wa l ker  Branch  for 
the  1973- 1974 Water Year . 
Res u l ts of  Ana lyses  for A spect E ffects for Each S l ope 
C l as s  for B l ow- i n  of Leaves to the Wes t  Fork of  Wal ke r  
B ranch  for t h e  1973- 1974 Wate r Year .  
Res u l ts o f  Ana l yses  for Aspect Effects  at Each D ate/S l ope  
C l a s s  Comb i nati on  for  B l ow- i n  o f  Leaves  to the Wes t  Fork  
o f  Wal ker  B ranch  for the  1973- 1974 Water Year .  
Res u l ts o f  Ana lyses  for Month l y  S l ope C l a s s  E ffects for  
B l ow- I n  o f  Leaves to the Wes t  Fork  of  Wal ker B ranch  for  
the  1973- 1974 Water Year . 
Res u l ts of  Ana l yses  for S l ope C l a s s  Effects fo r Each 
Aspect for B l ow- I n  o f  Leaves to the Wes t  Fork  o f  Wal ker  
B ranch  for  the 1973- 1974 Water Year .  
Res u l ts of  Ana l yses  for S l ope C l as s  Effects at Each 
Date/Aspect Comb i nati on fo r B l ow- I n  of  Leaves to the 
We s t  Fork  of  Wa l ker  Branch  fo r the  1973- 1974 Water Yea r .  
Res u l ts of  Ana lyses  f o r  Date E ffects for Each S l ope 
C l a s s  for B l ow- i n  of Leaves to the Wes t  Fork of  Wa l ker 
B ranch  for the 1973- 1974 Water Year . 
Re s u l ts of  Ana lyses  for Date Effects for Each Aspect for 
B l ow- I n  of  Leaves to the We st  Fork  of Wa l ker  Branch for 
the 1973- 1974 Water Yea r .  
Res u l ts o f  Ana l yses  f o r  Date Effects a t  E a c h  S l ope 
C l as s/Aspect Comb i nati on  for B l ow- I n  of  Leaves to the 
We st  Fork  of  Wa l ker Branch fo r the  1973- 1974 Water Yea r .  
Res u l ts of  Ana lyses fo r I nteract i on Between  S l ope C l a s s  
a n d  Date at Each Aspect for B l ow- I n  of Leaves t o  the 
Wes t  Fork o f  Wa l ker Branch  for the 1973-1974 Water Year .  
xi 
PAG E 













TAB LE PAGE  
13 . Res u l ts of  Ana lyses  for I nteract i on Betwee n  Aspect and  100 
D ate at Each S l ope C l a s s  for B l ow- I n  of Leaves to the 
Wes t  Fork of  Wa l ker Branch for the 1973- 1974 Water  Year . 
14 . Res u l ts  of  Ana lyses  for I nteract i o n  Between  Aspect and 101 
S l op e  C l a s s  at Each Date for B l ow- I n  of Leaves  to the  
Wes t  Fork  of  Wa l ker Branch  for the 1973- 1974 Water Year .  
15 .  Res u l ts of  Mu l t i p l e Means Tests  fo r Date Effects  (Over  108 
A l l S l ope C l a s se s  and Aspects ) for B l ow- I n  of  F ru i ts and 
Reproducti ve Parts to the Wes t  Fork  of Wa l ker Branch for 
the  1973- 1974 Water  Year .  
16 . Res u l ts of  Mu l t i p l e Mean s  Tests for S l ope C l as s  Effects 109 
(Over  A l l Dates and Aspect s )  for B l ow- I n  of F ru i ts  and 
Reproduct i ve Parts to the Wes t  Fork  of Wa l ker Branch  for 
the  1973- 1974 Water Yea r .  
17 . Re s u l ts of  Mu l t i p l e Means Tests  f o r  Date Effects (Over  115  
A l l S l op e  C l a s s e s  and Aspect s )  for  B l ow- I n  of  Twi gs  to 
the Wes t  Fork  of Wa l ke r  B ranch for  the 1973- 1974 Water 
Year .  
18 . Re s u l ts of Ana l yses  for Aspect Effects for  Each  S l ope 116 
C l a s s  for B l ow- I n  of  Twi g s  to the  We st Fork  of  Wal ker 
B ranch  fo r the 1973- 1974 Wate r  Yea r .  
19 . Res u l ts of  Ana l yses  f o r  S l ope C l a s s  Effects f o r  Each 117 
Aspect for B l ow- I n  of  Twi g s  to the Wes t  Fork  of  Wal ker 
Branch  for the 1973- 1974 Water Year .  
20 . Res u l ts o f  Ana l yses  for S l ope C l a s s  Effects  for Each 124 
Month  for B l ow- I n  of  F ra s s  to the West  Fork  of Wa l ke r  
Branch  f o r  t h e  1973- 1974 Water Year .  
21 .  Res u l ts of  Ana l yses  for Date Effects  for Each S l ope 125 
C l as s  for B l ow- I n  of  Frass  to the West  Fork of  Wa l ker 
B ranch for the 1973- 1974 Water Year.  
2 2 .  S ummary of Data for B l ow- I n  of O rgan i c  Mate r i a l  ( kg )  to 126 
the Wes t  Fork of  Wa l ke r  B ranch for the 1973- 1974 Water 
Year .  
2 3 .  Annua l  Water Ba l ance o n  Wa l ker Branch  Watershed  from 130 
Septembe r  1 ,  1970 to August  31 , 197 6 .  
24 . Res u l ts o f  Mu l t i p l e Means Tests for Date E ffects (Over  138 
A l l Hab i tat Types ) for Stand i ng  C rops of Leaf Mate r i a l  
i n  the Wes t  Fork  o f  Wa l ke r Branch for the 1973- 1974 
Water Year .  
TAB LE 
2 5 .  
2 6 .  
27 . 
28 .  
2 9 .  
3 0 .  
3 1 .  
3 2 .  
3 3 .  
34 .  
Res u l ts of  Mu l t i p l e Mean s  Tests  fo r Hab i tat Type E ffects 
( Over  A l l Date s )  for  Stand i ng C rops of  Leaf Materi a l i n  
the Wes t  Fork  o f  Wal ker Branch for the 1973- 1974 Water 
Year .  
Re s u l ts of  Mu l t i p l e Means  Tests  fo r Date Effects (Over  
A l l Hab i tat Types ) for Stand i ng  C rops of  Fru i ts and Re­
p roduct i ve Parts i n  the Wes t  Fork  o f  Wa l ker B ranch  for  
the  1973- 1974 Water Yea r .  
Res u l ts o f  Mu l ti p l e Means Tests  fo r Hab i tat Type Effects 
(Over A l l Date s )  for Stand i ng C rops  of F ru i ts and Repro­
ducti ve Parts i n  the Wes t  Fork  of Wa l ke r  B ranch  for the 
1973- 1974 Wate r Year .  
Res u l ts of  Mu l t i p l e  Means  Tests  for Date Effects (Over 
A l l Hab i tat Type s )  for Standi n g  C rops o f  Twi g s  i n  the 
We s t  Fork  of  Wa l ke r  Branch for the  1973- 1974 Water  Year .  
Res u l ts of  Mu l t i p l e Means Tests  for  Hab i tat Typ e  Effects 
( Over  A l l D ates )  fo r Stand i ng C rops of Twi gs  i n  the Wes t  
F o r k  of  Wa l ke r  B ranch  f o r  t h e  1973- 1974 Water Year .  
S ummary of  Data for Stand i ng C rop of  O rga n i c  Mater i a l  
( > 1 mm) i n  t h e  Wes t  F o r k  of  Wa l ke r  B ranch f o r  the  
1973- 1974 Water Yea r .  
Res u l ts o f  I n i t i al Regre s s i on Ana lyses  f o r  R e l ati on s h i p  
Between  Concentrat i o n  of  O rgan i c  Carbon  i n  Thro ughfal l 
( mg/1) and Vo l ume o f  Throughfa l l ( em ) . 
R e s u l ts of  Regres s i on Ana lyses  for Re l at i o ns h i p  Betwee n  
Concentrat i on of  Organ i c  Carbon ( mg/1) i n  Thro ughfal l 
and Vo l ume of  Throughfa l l ( em )  U s i ng the Rec i p roca l  o f  
t h e  I ndependent Var i ab l e a n d  I ncorpo rat i n g  E ffects o f  
G row i ng  vs  Dormant Season  by Uti l i z i ng Qua l i tati ve S l ope 
and I ntercept Vari ab l e s .  
Res u l ts of  Regres s i o n  Ana lyses  for Re l ati o n s h i p  Between 
Concentrat i o n  of  O rgan i c  Carbon ( mg/1) i n  Throughfa l l 
and Vo l ume of  Throughfa l l ( em )  U s i ng the Logar i thm of  
Both  the I ndependent and Dependent Vari ab l e s and I ncor­
porat i ng  Effects of Growi ng  vs  Dormant Seaso n  by 
Uti l i z i ng Qua l i tati ve S l ope and I nte rcept Vari a b l e s .  
Res u l ts o f  Regress i o n  Ana lyses  for the Logar i thmi c  Re l a­
t i o n s h i p  Between Conce ntrat i o n  of  O rgan i c  Carbon ( mg/1) 
i n  I nc i dent P rec i p i tati o n  and Vo l ume of I nc i dent P rec i p­
i tati on ( em ) . 













3 5 . 
36 . 
37 . 
38 .  
39 .  
4 0 .  
41 .  
42 . 
43 . 
44 .  
45 . 
Res u l ts of  Regres s i o n  Ana lyses  for I np uts of  O rgan i c  
Carbon i n  Thro ughfa l l and I nc i dent Prec i p i tati on  and 
Vo l ume of  Rai nfa l l :  I n i t i a l  ANOVA 1 s .  
Res u l ts  of  Regres s i on Ana lyses  for I nputs  o f  O rgan i c  
Carbon i n  Throughfa l l and I nc i dent Prec i p i tati on and 
Vo l ume of Rai nfa l l :  S ubsequent Ana lyse s .  
S ummary o f  Re su l ts o f  M i d- S ummer 1973 Samp l i ng for Concen­
trat i on of  O rgan i c  Carbon i n  Throughfa l l ,  I nc i dent Preci p i ­
tati o n , and Canopy Contri b ut i o n  i n  the Wes t  Fork  of  
Wa  1 ke r B ranc h .  
Two-Way Ana lys i s  o f  Vari ance for C oncentrat i o n  of  DOC i n  
S o i l Water o n  Wa l ke r  Branch Watershed  for the  C o l l ect i on 
Per i ods  from J u l y  1973 to M i d-J une  1974 , wi th Date and 
Cover  Type  as  C l as s  Vari ab l es .  
Res u l ts of  the  Mu l t i p l e Means Tests  for Cover Type 
E ffects (Over A l l Date s )  fo r Concentrat i on of DOC i n  
S o i l Water for the Per i od  J u l y  1973 - J une  1974 . 
Res u l ts of  Mu l t i p l e Mean s  Tests  for Date Effects (Over  
A l l Cover Types ) for Concentrat i o n  of  DOC i n  S o i l Wate r 
o n  Wa l ker Branch Waters hed for the J u l y  1973 - J une  1974 
Per i od .  
Res u l ts o f  Regres s i o n  Ana lyses  for Concentrat i on o f  DOC 
i n  So i l Water v s  Vo l ume of  I n fi l trati o n  for the Per i od  
J u l y  1973 - J une  1974: I n i t i a l ANOVA1s . 
Re s u l ts of  Regres s i on Ana lyses  for Conce ntrat i o n  o f  DOC 
i n  S o i l Water vs  Vo l ume of  I nf i l trat i on for the P er i od  
J u ly  1973 - J une  1974 : S ub sequent  Ana lyse s . 
Ca l c u l ated O utp ut of  DOC i n  S o i l Water from 75  em So i l 
Laye r , U s i ng F l uxes of  Water Generated from the Computer 
Program P ROSPER .  
Res u l ts of  Regres s i on Ana lyses  for  Rel ati o ns h i p  of  I n­
s tantaneous Concentrat i o n s  of  DOC and F POC  and I n stan­
taneous  Rati o DOC/FPOC to I n stantaneous D i s c harge i n  the 
West  Fork of  Wa l ker Branch for January 1973 through 
August 1974 . 
Res u l ts of  Regres s i o n  Ana lyses  for Re l at i o n s h i p  of  I n­
s tantaneous Concentrat i o n s  of  DOC and FPOC and I n stan­
taneous Rati o DOC/FPOC  to I ns tantaneous  D i s charge i n  the 
We s t  Fork of Wa l ker  Branch for January 1973 through 
Augus t  1974 ( Data Sorted by Year ) . 














TAB LE PAGE 
46 . Re s u l ts of Regres s i on Ana lyses  fo r Re l at i ons h i p  of I n- 358 
s tantaneous  Concentrat i o n s  o f  DOC and F POC and  I n stan-
taneous  Rat i o  DOC/FPOC to I ns tantaneou s  D i scharge  i n  the 
Wes t  Fork of  Wa l ker B ranch  for January 1973 through 
August  1974 ( Data So rted by Seaso n ) . 
47 .  Res u l ts o f  Regre s s i o n  Ana lyses  fo r Rel at i on s h i p  of  I n- 364 
s tantaneous  Concentrat i o n s  of DOC and F POC and  I ns tan-
taneous  Rati o DOC/FPOC to I ns tantaneous D i s c harge i n  the 
Wes t  Fork of Wa l ke r  Branch for January 1973 through  
A ugust  1974 ( Data So rted by Month ) .  
48 . R e s u l t s  o f  Regres s i on Ana lyses  for Re l ati o n s h i p o f  I n- 3 74 
s tantaneous  O utputs of  DOC and F POC to I ns ta ntaneou s  
D i scharge i n  t h e  We st  Fork  of  Wa l ker B ranch  f o r  January 
1973 through August 1974 . 
4 9 .  Re s u l ts o f  Regres s i o n Ana lyses  for Re l at i o ns h i p  o f  I n- 376  
s tantaneo u s  Outp ut s  of  DOC  and F POC  to  I ns tantaneous  
D i sc harge i n  the Wes t  Fork o f  Wa l ker B ranch  for January 
1973 through August  1974 ( Data Sorted by Year ) . 
5 0 .  Res u l ts o f  Regress i on Ana l ys e s  for Re l at i on s h i p  of  I n- 378 
s tantaneous  Outputs of  DOC and F POC to I ns tantaneo u s  
D i s c ha rge i n  t h e  Wes t  Fork  of  Wal ke r  B ranch for  J anuary 
1973 through August  1974 ( Data Sorted by Season ) .  
5 1 .  Re s u l ts of  Regres s i on Ana l yse s  fo r Re l at i o n s h i p  o f  I n- 381 
s tantaneous O utputs of  DOC and F POC  to I ns tantane o u s  
5 2 .  
53 . 
54 . 
D i scharge i n  the We s t  Fork  o f  Wa l ker Branch for  Jan uary 
1973 through  August 1974 ( Data Sorted by Month ) . 
Res u l ts of  Regres s i on Ana l yse s  for Re l ati on s h i p  o f  
We i ghted Wee k l y  Conce ntrat i o n s  o f  DOC a n d  F POC  and 
We i ghted Wee k ly  Rat i o  DOC/FPOC to Week ly  D i s charge i n  
the  Wes t  Fork  o f  Wa l ke r  Branch for January 1973 t h rough  
August  1974 . 
Re s u l ts of  Regres s i o n Ana lyses  for  Re l ati o ns h i p  o f  
We i ghted Wee k l y  Concentrati ons  of  DOC a n d  F POC  and 
We i ghted Wee k l y  Rat i o  DOC/FPOC to Wee k l y  D i s charge i n  
the Wes t  Fork  of  Wa l ker Branch for January 1973 through 
August 1974 ( Data Sorted by Year) . 
Res u l ts of  Regres s i o n  Ana lyses  fo r Re l at i o ns h i p  o f  
We i ghted Wee k l y  Concentrat i o n s  of  DOC a n d  F POC  and 
We i ghted Wee k l y  Rat i o  DOC/FPOC to Wee k l y  D i s c ha rge i n  
the We st  Fork  of  Wa l ker B ranch  for January 1973 through 






5 6 .  
57 . 
58 .  
5 9 .  
6 0 .  
6 1 .  
6 2 .  
6 3 .  
64 . 
6 5 .  
Al . 
Res u l ts o f  Regres s i on Ana lyses  fo r Rel at i o ns h i p  o f  
We i ghted Wee k l y  Outputs of  DOC a n d  FPOC t o  Wee k l y  D i s ­
charge i n  the West Fork  of  Wa l ke r  Branch for January 
1973 through August  1974 . 
Re s u l ts o f  Regres s i on Ana lyses  for Re l ati o ns h i p  o f  
We i ghted Wee k l y  Outputs of  DOC a n d  FPOC t o  Wee kl y D i s ­
charge i n  the West  Fork  of  Wa l ker B ranch for January 
1973 through  August 1974 ( Data Sorted by Year ) . 
Res u l ts  o f  Regres s i o n Ana lyse s  for  Re l ati o n s h i p  o f  
Wei ghted Wee k l y  Outputs of  DOC a n d  F POC  t o  Week l y  D i s­
c harge i n  the West  Fork  of  Wal ker B ranch for January 
1973 through August 1974 ( Data Sorted by Seas on ) .  
Res u l ts o f  Three Upstream- Downstream Samp l i ngs  fo r Con­
c entrat i o n  o f  DOC  and FPOC o n  the  West  Fork  of  Wal ke r  
B ranch D ur i ng  A utumn 1973 . 
S ummary o f  Data fo r Conce ntrat i o n s  and O utp uts  of  DOC , 
F PO C , and TOC i n  Wa l ke r Branch for  Var i o u s  Per i ods  from 
January 1973 through Septembe r  1974 . 
O rgan i c  Carbon I nputs ( kg/ha) to the Forest  F l oor  of 
Wa l ker B ranch  Watershed .  
O rgan i c  Carbon I nputs ( kg/ha) to the  Wes t  Fork  of  Wa l ker 
B ranch . 
Compar i so n  of  Area- Eq u i va l ent  Streamfl ow ( em )  from the 
East and We st  Fo rks o f  Wa l ker Branch  Wate rs hed for 
1970- 1976 . 
Ca l c u l ated Month ly  Qu i c k  F l ows o n  East and We s t  Forks  of  
Wal ker Branch  for  the 1971- 1972 through the  1974- 1975 
Water Years . 
Ca l c u l ated Trans fer  ( kg )  of  O rgan i c  Carbon from the East 
to We st  Fork  Subwate rsheds  o f  Wa l ker Branch  Waters hed 
Based o n  Exc e s s  F l ow ( m3) on West  Fork  as  Ca l c u l ated 
f rom Hyd ro l og i c Data of  Huff et a l . ( 1977 ) and We i ghted 
Wee k l y  Concentrati ons  of  DOC a nd F POC i n  Spr i ngf l ow. 
F l uxes of  O rgan i c  Carbon o n  the We st Fork S ubwaters hed 
o f  Wal ker Branch  Wate rshed  for the 1973- 1974 Water Year . 
Mean Da i l y  I nput  of  Leaves ( ± One  Standard E rro r )  v i a  
L i tte rfa l l to the Wes t  Fork  o f  Wa l ke r  B ranch  fo r the 
















TAB LE PAGE 
A2 . Mean Da i l y  I nput  of  F ru i ts and Reproducti ve Parts ( ± One  486 
Standard Error)  V i a L i tterfa l l to the West  Fork  of Wa l ker 
B ranch  for the F i ftee n  Co l l ect i o n  Per i ods  of the 1973-
1974 Water Year . 
A3 . Mean Da i l y  I nput  of  Twi gs ( ±  One  Standard Error)  V i a  487 
L i tterfal l to the Wes t  Fork  of Wal ker B ranch  for the 
F i ftee n  C o l l ect i on Per i ods o f  the 1973- 1974 Water Year . 
A4 . Mean Da i l y  I nput  of  Fras s ( ±  One  Standard E rror)  V i a 488 
L i tte rfal l to the West Fork  of Wal ker B ranch  for the 
F i ftee n  C o l l ecti on  Per i ods o f  the 1973- 1974 Water Year .  
A5 . Mean D a i l y  Rate ( g/m Streambank)  of  I nput  of  Leaf 489 
Mate r i a l  (wi th 95% Conf i dence L i m i t s )  V i a B l ow- I n  from 
Northeast- Fac i ng S l opes  to the Wes t  Fork  of Wal ke r  
B ranch  for t h e  Month l y  C o l l ect i on s  Dur i ng  t h e  1973- 1974 
Water Year .  
A6 . Mean  Da i l y  Rate ( g/m Streambank)  o f  I np ut o f  Leaf 490 
Materi a l (wi th 95% Conf i dence L i m i ts )  V i a  B l ow- I n  from 
Southwes t- Fac i ng S l opes  to the We st  Fork  of  Wa l ker 
Branch  for the Month l y  C o l l ecti o n s  Dur i ng  the 1973- 1974 
Wate r Year .  
A7 . Re s u l ts of  Three-Way ANOVA ' s  for B l ow- I n  Data fo r the  491 
West Fork  of  Wa l ker Branch  for the 1973- 1974 Water  Year , 
w i th  D ate , S l ope C l as s , and Aspect as  C l a s s  Vari ab l es .  
A8 . Mean  Da i l y  Rate of I nput  ( g/m Streambank)  of  Fru i ts  and 492 
Reproduct i ve Parts V i a B l ow- I n  (wi th 95% Conf i dence  
L i m i ts ) from Northeast- Fac i ng S l opes  to the Wes t  Fork  of  
Wa l ke r Branch  for the Month l y  C o l l ecti o n s  D u r i ng  the  
1973- 1974 Water Yea r .  
A9 . Mean Da i l y  Rate of I nput  ( g/m Streambank)  o f  F ru i ts and 493 
Reproducti ve Parts V i a B l ow- I n  (wi th 95% Conf i dence  
L i m i ts )  from Southwest- Fac i ng S l opes to the Wes t  Fork  of  
Wa l ke r Branch  fo r the Month l y  C o l l ecti o n s  D u r i ng  the  
1973- 1974 Water Year .  
A10 . Mean Da i l y  Rate of I nput  ( g/m Streambank)  o f  Twi gs  V i a 494 
B l ow- I n  (wi th 95% Conf i dence L i m i t s )  from Northeast-
Fac i ng S l opes  to the Wes t  Fork  of  Wa l ke r  Branch  for the 
Month l y  Co l l ect i ons  d ur i ng the 1973- 1974 Water Yea r .  
All . Mean Da i l y  Rate of I nput  ( g/m Streamban k)  of  Twi g s  (wi th  495 
9 5% Conf i dence L i m i t s )  V i a  B l ow- I n  from Southwest- Fac i ng 
S l opes to the We st Fork  of  Wal ker Branch for the Month l y  
C o l l ect i o n s  D ur i ng the 1973- 1974 Water Yea r .  
xvi i i  
TAB LE  PAGE 
A12 . Mean Da i l y  Rate ( g/m Streambank)  o f  I nput  o f  Fras s  (w i th  496 
9 5% Conf i dence  L i m i t s )  V i a B l ow- I n  from Northeast- Fac i ng 
S l opes  to the  Wes t  Fork  of  Wal ker B ranch for  the  Month l y  
C o l l ect i o n s  D ur i ng  t h e  1973- 1974 Water  Year . 
A13 . Mean Da i l y  Rate ( g/m Streamban k )  of  I nput of  Fras s  (w i th 497 
9 5% Conf i dence L i m i t s )  V i a  B l ow- I n  from So uthwe s t- Fac i ng 
S l opes to the We st Fork  o f  Wa l ke r  Branch for  the  Month l y  
C o l l ecti o n s  D ur i ng the 1973- 1974 Water Yea r .  
A14 . Mean Stand i ng  C rops (x) o f  Leaves (wi th  95% Conf i dence 498 
L i m i ts )  i n  the West  Fork o f  Wa l ker Branch for  the E i ght 
C o l l ecti on P er i ods of  the  1973- 1974 Wate r Year .  
A15 . Res u l ts of  Two-Way ANOVA's for Stand i ng C rop D ata for  499  
the  Wes t  Fork  o f  Wa l ke r  Branch for the 1973- 1974 Water  
Year , w i th Date and Hab i tat Type  as  C l a s s  Var i ab l e s .  
A16 . Mean Standi n g  C rops (x) of  F ru i ts and Reproduct i ve  Parts 500 
(wi th 95% Conf i dence L i m i ts )  i n  the  Wes t  Fork of Wa l ker 
B ranch  for the E i ght C o l l ect i o n  Per i ods o f  the 1973- 1974 
Water Year .  
A17 . Mean Stand i ng  C rops (x) o f  Twi gs (wi th 95% Conf i dence 501  
L i m i t s )  i n  the Wes t  Fork  of  Wa l ker Branch  for the  E i ght  
C o l l ecti on Per i ods of  the  1973- 1974 Water Yea r .  
Bl . Mean Month l y  Concentrat i o n s  o f  D i s s o l ved  O rgan i c  Carbon  502  
( ± One  Standard Erro r )  i n  Throughfa l l and I nc i dent P re-
c i p i tati on to the Wes t  Fork  of  Wa l ker Branch  fo r the  
1973- 1974 Water Year .  
B2 . Mean Month l y  Concentrat i o n s  o f  F i ne Part i c u l ate (<1 mm ) 503 
O rga n i c  Carbon ( ± One  Standard Error)  i n  Throughfal l and 
I nc i dent P rec i p i tati o n  to  the West  Fork  o f  Wa l ke r  B ranch  
for  the 1973- 1974 Water Year 
83 . Mean Month l y  Concentrat i o n s  of  Total  ( < 1  mm ) O rgan i c  504 
Carbon  (±  One Standard Erro r )  i n  Throughfa l l and I nc i -
dent P rec i p i tati o n  to the Wes t  Fork  o f  Wal ke r  B ranch  for 
the  1973- 1974 Water Year .  
B 4 .  Mean Month l y  I np ut of  D i s s olved O rgan i c  Carbon  ( ±  One  505  
Standard Error)  i n  Throughfa l l and I nc i dent P rec i p i ta-
t i on to the Wes t  Fo rk  of Wa l ke r  Branch  for the 1973- 1974 
Water  Yea r .  
B 5 .  Mean Month l y  I nput o f  F i ne Part i c u l ate ( < 1mm) O rga n i c 506 
Carbon ( ±  O ne Standard E rro r )  i n  Throughfa l l and  I nc i -
dent P rec i p i tat i on to the Wes t  Fork  of  Wal ker B ranch  for 
the  1973- 1974 Water Year .  
x i x  
TAB LE PAGE 
B 6. Mean Month ly  I nput o f  Total  ( < 1  mm) Organ i c  Carbon  ( ±  507 
One Standard E rror)  i n  Throughfal l and I nc i dent Prec i p i -
tat i on to the Wes t  Fork  o f  Wa l ke r  B ranch for  the 
1973- 1974 Water Yea r .  
87. Mean Conce ntrat i ons  of  DOC ( ±  O ne Standard Error )  i n  the 508 
Four  Forest Types on Wa l ker Branch Watershed for the 
C o l l ect i on Per i ods from J u l y  1973 to M i d-June  1974 . 
L I ST O F  F IGURES 
F IGURE 
1. Locat i o n  and General  Characte r i s t i c s  of  Wal ker Branch  
Waters he d .  
2 .  Topograp h i c  Map of Wa l ke r  B ranch  Wate rs hed o n  t h e  E RDA 
Reservati o n , Oak  Ri dge , Tenne s s e e , s howi ng  the l ocat i o n  
o f  Gagi ng Stat i ons  o n  the Two Subcatchme nts . 
3 .  Seasona l  Re l at i o n s h i p  Between  P rec i p i tati on and Poten­
t i a l  Evapotransp i rati o n  for Wa l ker Branch  Watershed  
S howi ng  Per i ods of  So i l Water  Ut i l i zati o n ,  Water Def i ­
c i t ,  and  S o i l Wate r Recharge . 
4 .  Seasona l  D i s tr i b uti ons  by Four-We e k  I nterva l s ( 13/year)  
o f  P rec i p i tat i on and Streamf l ow for  Wa l ke r  B ranch  Water­
s hed  from S eptember  1 ,  1970 t h rough  August  31 , 1976 . 
5 .  Schemat i c  D i agram o f  the Water Samp l i ng Sys tem . 
6 .  Mean Da i l y  Rates of  I nput  o f  Leaves v i a  L i tterfa l l to 
the Dra i nage Networ k  of Wa l ke r  Branch for the F i ftee n  
C o l l ect i o n  Per i ods of  t h e  1973- 1974 Water Yea r .  
7 .  Mean Da i l y  Rates of  I nput  o f  F ru i ts a n d  Reproduct i ve 
Parts v i a  L i tterfal l to the Dra i nage Networ k  of  Wal ker 
B ranch  fo r the F i fteen  C o l l ecti o n  P er i ods  of  the 
1973- 1974 Water Year . 
8 .  Mean Da i l y  Rates of  I nput  o f  Twi gs  v i a L i tterfa l l to the  
D ra i nage Networ k  of Wa l ker B ranch  for the F i ftee n  Co l ­
l ect i o n  Per i ods of  the 1973- 1974 Water Year . 
9 .  Mean D a i l y  Rates of I nput  of  F ra s s  v i a  L i tte rfal l to the 
Dra i nage Network  of Wa l ke r  Branch for the F i fteen  C o l ­
l ect i on Per i ods  o f  the 1973- 1974 Water  Year .  
10 . Mean D a i l y  Rate s of Transport o f  Wi nd- B l own Leave s  from 
Northeast- Fac i ng S l opes  to the West  Fork  of Wa l ke r  
B ranch  f o r  the Month l y  C o l l ecti o n s  Dur i ng  the 1973- 1974 
Wate r Year . 
11 .  Mean Da i l y  Rate s of Transport of  Wi nd- B l own Leave s from 
Southwe st- Fac i ng S l opes  to the West  Fork  of Wa l ke r 
B ranch  for the  Month l y  C o l l ecti o n s  D ur i ng  the  1973- 1974 
Water Yea r .  
12 . W i nd  R o s e  f o r  t h e  Peri od  September  through November  1973 
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13 . Wi nd  Rose for the Per i od December 1973 through  February 
1974 for the  Oak  R i dge Area . 
14 . Wi nd Rose  for the Per i od  March through May 1974 for the 
Oak R i dge Are a .  
15 . Wi nd  R o s e  f o r  t h e  Per i o d  J u ne through Augus t  1974 for 
the Oak R i dge Are a .  
16 . I nteract i o n  of  Wi nd w i t h  Topography . a .  Stab l e Atmos­
pher ic  Cond i t i o n s . b .  U nstab l e Atmospheri c Cond i t i o n s . 
c .  F u nne l l i ng A l ong  Drai nage Sys tem .  
17 . Mean Da i l y  Rates of Transport o f  Wi nd- B l own F ru i ts and 
Reproduct i ve Parts from Northeast- Fac i n g  S l opes  to the 
We s t  Fork o f  Wal ker Branch  for the  Mont h l y  C o l l e ct i o n s  
D u r i ng  t h e  1973- 1974 Water Year .  
18 . Mean  Da i l y  Rates of  Transport of  W i nd-B l own Fru i ts and 
Reproduct i ve Parts from So uthwe st- Fac i ng S l opes  to the 
Wes t  Fork o f  Wa l ke r B ranch  for the Mont h l y  C o l l e ct i o n s  
D ur i ng t h e  1973- 1974 Water Year . 
19. Mean  Da i l y  Rates of Transport o f  W i nd- B l own Twi gs from 
Northeast- Fac i ng  S l opes  to the Wes t  Fork  of Wal ker Branch  
for  the  Month l y  C o l l ecti ons  D ur i ng  the 1973- 1974 Water 
Year .  
20 . Mean  Da i l y  Rates of Transport o f  Wi nd-B l own Twi gs  from 
Southwes t- Fac i ng S l opes  to the Wes t  Fork of Wa l ke r  B ranch  
for  the  Month l y  Co l l ect i ons  D ur i ng  the 1973- 1974 Water 
Year .  
21 . Mean  Da i l y  Rate s of  Transport o f  Wi nd- B l own Frass  from 
Northeast- Fac i ng S l opes  to the Wes t  Fork of Wal ke r  B ranch  
for  the Month l y  Co l l ecti o n s  D ur i ng the  1973- 1974 Water 
Year .  
22 .  Mean  Da i l y  Rates  of Transport o f  Wi nd- B l own Frass  from 
Southwe s t- Fac i ng S l opes  to the Wes t  Fork of Wal ker B ranch  
for  the  Month l y  C o l l ect i on s  Dur i ng  the 1973- 1974 Water 
Year .  
23 .  Month l y  Prec i p i tati o n  ( em )  and Wee k l y  D i s c harge ( m3/ha )  
for the 1972- 73  and  1973-74 Wate r Years o n  the  Wes t  Fork  
Catchment o f  Wal ker  B ranch  Watershed .  
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24 . Stand i n g  C rop  o f  Coars e Leaf ( > 1  mm) Mater i a l  o n  Four  
Hab i tat Types  i n  the Wes t  Fork  of  Wal ker Branch  and  
Wee kl y  D i scharge for  the West  Fork  of Wa l ke r  B ranch  for  
the 1973- 1974 Water Year .  
2 5 .  Stand i ng  C rop o f  F ru i ts and Reproducti ve P arts ( >1  mm) 
Mate r i a l  on Four  Hab i tat Types  i n  Wes t  Fork  of  Wa l ke r  
B ranch  a n d  Week ly  D i s charge for  West  Fork  o f  Wa l ker 
B ranch  for the 1973- 1974 Water Year .  
26 . Stand i ng C rop of  Twi gs  ( > 1  mm) o n  Four  Habi tat Type s  i n  
the  Wes t  Fork  o f  Wal ke r  Branch and  Wee kl y D i s c harge for 
the West Fork of  Wa l ke r  B ranch for  the 1973- 1974 Wate r 
Year .  
2 7 .  Mean Month l y  Concentrat i o n  o f  D i s so l ved  O rgan i c  Carbon  
i n  Through fa 1 1 ,  I nc i de nt P rec i p i tati on , and Canopy Con­
tr i b ut i on to the Wes t  Fork  o f  Wa 1 ker Branch  for  the 
1973- 1974 Water Year . 
28 .  Mean Month l y  Concentrat i o n  of  F i ne Part i cu l ate ( < 1  mm) 
O rgan i c  Carbon i n  Throughfa1 1 ,  I nc i dent Prec i p i tati o n , 
and Canopy Contri but i o n  to the West  Fork  of  Wal ke r 
B ranch  for the  1973- 1974 Water Year .  
29 .  Mean  Month l y  Concentrat i on of  Tota l  ( <1 mm)  O rgan i c  Car­
bon i n  Throughfa l l ,  I nc i dent P rec i p i tat i on , and Canopy 
Contr i but i o n  to the Wes t  Fork  o f  Wa l ke r  Branch  for the 
1973- 1974 Water Year . 
3 0 .  Scattergram Showi ng t h e  Re l at i o n s h i p  of Concentrat i on of  
D i  s so  1 ved O rgan i c  Carbon i n  Through fa  1 1  and  Vo 1 ume of  
Throughfa l l for the  1973- 1974 Water Year o n  the We s t  Fork  
o f  Wa l ker B ranc h .  
3 1 .  Scattergram Showi ng t h e  Re l at i o n s h i p of  Concentrat i o n  of  
F i ne Part i c u l ate ( < 1 mm)  O rgan i c  Carbon i n  Throughfa 1 1  
and  Vo l ume of  Throughfa l l for the 1973- 1974 Wate r Year 
on the West  Fork of  Wa l ker Branc h .  
3 2 .  Scatte rgram Showi ng the Re l ati o ns h i p  o f  Concentrat i on o f  
Total  ( < 1  mm) O rgani c Carbon i n  Throughfa l l and Vo l ume 
of Throughfa l l fo r the 1973- 1974 Water Year on the Wes t  
Fork  o f  Wa 1 ke r Branc h .  
3 3 . Scattergram Showi ng the Re l at i o n s h i p  of  the Rec i p rocal  
of  Concentrat i o n  of D i s so l ved  O rgan i c  Carbon  i n  Through­
fal l and Vo l ume of Throughfa l l for the Wes t  Fork of 
Wal ker Branch  for the 1973- 1974 Water Year .  
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34 .  Scattergram Showi ng the Re l at i o ns h i p  o f  the Rec i procal  
of  Concentrati o n  o f  F i ne Part i c u l ate (<1  mm)  O rgan i c  
Carbon i n  Throughfa l l and Vo l ume o f  Throughfa l l for the 
We st  Fork of Wa l ker  Branch  for the 1973- 1974 Wate r Yea r .  
3 5 .  Scattergram S howi ng t h e  Re l at i o n s h i p  of  t h e  Rec i proca l  
o f  Concentrat i o n  o f  Tota l  (<1  mm)  O rgan i c  Carbon  i n  
Throughfa l l and Vol ume o f  Throughfa l l for the Wes t  Fork  
o f  Wal ker B ranch  for  the  1973- 1974 Water Yea r .  
36 . Scattergram Show i n g  t h e  Re l at i o n s h i p  Between  t h e  Log­
ari thm of Concentrat i o n  of  D i s s o l ved O rgan i c  Carbon i n  
Throughfa l l and the Logari thm o f  Vo l ume o f  Throughfa l l 
for We s t  Fork  o f  Wa l ke r B ranch  for the 1973- 1974 Water 
Year . 
3 7 .  Scattergram S howi ng the Re 1 at i o n s h i  p Between the Log­
ari thm of Concentrat i on of  F i ne Parti c u l ate ( < 1  mm) 
O rgan i c  Carbon i n  Throughfa l l and the Logar i thm of 
Vo l ume of  Throughfa l l for the Wes t  Fork  of Wal ker B ranch  
for the 1973- 1974 Wate r Year .  
3 8 .  Scattergram S howi ng the  Re l ati o ns h i p  Betwee n  the Log­
a r i thm of Concentrat i o n  of Tota l ( <1  mm) Organ i c  Carbon 
i n  Thro ughfa 1 1  and the Logari thm of  Vo l ume of Thro ugh­
fa l l fo r West  Fork of  Wa l ke r  B ranch fo r the  1973- 1974 
Water Year .  
3 9 .  Scattergram Showi ng t h e  Re l at i o n s h i p  Between  t h e  Rec i p­
roc a l  o f  Concentrati on  of  D i s s o l ved O rgan i c Carbon i n  
Throughfa l l and Vol ume of  Throughfa l l for the  We s t  Fork  
o f  Wa l ke r Branc h fo r the 1973- 1974 Water Year , Ut i l i z i ng 
Qua l i tat i ve  Var i ab l e s to I ncorporate the Effects of  
G row i ng  v s  Dormant Seasons . 
40 . Scattergram Showi ng the Re l at i on s h i p  Between  the Rec i p­
rocal  of  Concentrat i o n  of  F i ne Part i c u l ate ( < 1  mm ) 
O rga n i c  Carbon i n  Throughfa l l and  Vo l ume of  Throughfa l l 
for the Wes t  Fork of  Wa l ker  B ranch  for the  1973- 1974 
Water Year , Ut i l i z i ng Qual i tati v e  Vari ab l e s to I ncorpor­
ate the Effects o f  Growi ng  v s  Dormant Seas o n s . 
41 .  Scattergram S howi ng the Re l at i on s h i p  Between  the Rec i p­
roca l  of  Concentrat i o n  o f  Tota 1 ( <1  mm) O rgan i c  Carbon 
i n  Throughfa l l and Vo l ume of  Thro ughfa l l for the We st  
Fork  o f  Wa l ke r B ranch  for the 1973- 1974 Water Year , 
Ut i l i z i ng Qual i tat i ve Vari ab l e s to I ncorporate the 
Effects of  Growi ng  v s  Dormant Seasons . 
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42 . Scattergram S howi ng the  Re l at i o n s h i  p Between  the  Log­
ari thm of  Concentrat i o n  of  D i s s o l ved O rgan i c  Carbon i n  
Throughfa l l  and the Logari thm of  Vo l ume of  Through fal l 
for the We s t  Fork  o f  Wa l ke r B ranch for the 1973- 1974 
Water Year , Ut i l i z i ng Qua l i tati ve Vari ab l e s  to I ncor-
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Vo l ume o f  I nc i dent Prec i p i tati o n  for the 1973- 1974 Water 
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47 . Scattergram S howi ng the Re l at i o ns h i p  of Conce ntrat i o n  of  
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c i p i tat i on and Vo l ume o f  I nc i dent Prec i p i tati on for the 
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48 . Scattergram S howi ng the Re l at i on s h i p of Concentrat i o n  of  
Total  ( <1  mm)  Organ i c Carbon i n  I nc i dent  P rec i p i tati o n  
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4 9 .  Scattergram Showi ng the Logar i thmi c Re l at i o ns h i p  Betwee n  
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50 . Scattergram Showi ng the Logari thm i c  Re l ati o ns h i p  Between 
the  Concentrat i o n  of  FPOC i n  I nc i de nt P rec i p i tat i on and 
Vo 1 ume of  Prec i p i tati on fo r the West  Fork  of  Wa 1 ke r 
B ranch  for the 1 973- 1 974 Water Year ( Eight Months  of  
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51 .  Scattergram Showi ng the Logari thmi c Re l at i o n s h i p  Between 
Concentrat i o n  of TOC i n  I nc i dent Prec i p i tati on and 
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60 . Scattergram Showi ng the Re l ati o n s hi p Betwee n  I np ut of  
Total  ( <1  mm) O rgani c Carbon  i n  Throughfa l l and Vo l ume 
of Rai nfa l l for the Wes t  Fork  of Wal ke r  B ranch  for the 
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72 .  Re l at i o n s h i p  Between Concentrati ons  of DOC and FPOC  i n  
Streamfl ow and  D i s charge o n  the West  Fork of  Wa l ker 
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VOLU�1E I 
I NTRODUCT ION  
Stream i nvest i gat i o n s  have  centered on  two s omewhat d i st i nct but  
nece s s ar i l y  re l ated areas of  emphas i s .  I n  the l arger wate rs hed frame­
wor k ,  v i ewi ng  the waters hed as  an  eco l og i ca l  u n i t ( Bo rmann and L i kens 
1 966 , 1 967 ) , the s tream s ub system functi ons a s  the p r i n c i pa l  mode of 
e gre s s  of  nutr i e nts and other e l ements  from the waters hed .  But i t  i s  
a l so i tse l f an  ecosystem , who s e  i nternal  dynam i cs  are geared  toward 
these  expo rts from the terrestr i a l  system ( Hynes  1 963 , R o s s  1 963 ) .  Any 
attempt to i nvest i gate or  d i s c u s s  the aquat i c  s u b sys tem of  a sma l l for­
e sted waters hed as  a separate ent i ty i s  a fa i l u re to perce i ve that the 
s tructure and functi o n i ng of  the terrestri a l  s u b system are embod i ed 
wi th i n the p hys i ca l , chem i c a l , and b i o l og i c a l  p roce s s e s  i n  the streams 
d rai n i ng  them . The pheno l og i ca l  and p hys i o l og i ca l  dynam i c s  of  the s u r­
roun d i ng  terrestr i a l  commu n i ty wi l l  not o n l y  determ i ne  the re l at i ve i m­
portance of  autoc hthonous  vers us  a l l ochtho nous  s o u rces  a s  the aquat i c  
food base , b u t  wi l l  even determ i ne ,  a l ong wi th the atmosphe r i c a n d  geo­
l og i ca l  s u b systems , the amount , seasona l  pattern  ( Swan k  and M i ner  1968 , 
Hornbeck  et a l . 1970, Do ug l a s s  and Swa n k  1972 ) and qua l i ty ( John son  and 
Needham 1966 , L i ken s  et a l . 1970)  of  the very dL?r that de l i neates the 
s tream s u b sys tem . Of p r i me i mportance , therefore , both for the de l i nea­
t i on of  n utri ent cyc l e s and for a p roper understandi ng of  the structure 
and functi o n i ng  of  the stream s u b sys tem , i s  the determ i nati o n  of i nter­
act i o n s  between  the terre str i a l  and aquati c s ub sys tems . 
O h l e ( 1 965 )  found pos i t i ve corre l at i o n  betwee n  the degree of  l and­
wate r i nteract i o n  ( expres sed  as  the rat i o  of drai nage bas i n  area/ l a ke 
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s urface )  to pri mary producti v i ty i n  E uropean l a kes . S i m i l ar phen omena 
were o b s erved by Vo l l enwe i der ( 1 968) and Sch i nd l er ( 1 97 1 ) .  Hutch i n son  
( 1 969)  s tres sed  the i mportance of the e nt i re dra i nage bas i n  when  con­
s i deri ng  the quest i o n  of water qua l i ty and e utrop h i cati o n .  Ne l s o n  ( 1 969 ) 
emphas i zed  the c l o s e  corre l at i o n  betwee n  stream l oad ( organ i c  and i nor­
gan i c )  and events  o n  l and  and s uggested that the  s l ope o f  the  regre s s i on 
o f  part i c u l ate organ i c matter o n  s tream d i s c harge cou l d be  used  as  an 
i ndi cator of  the re l ati o ns h i p  between  autochthonous  producti on and 
a l l ochthonous  organ i c  matter i n  s treams . L i ke ns  ( 1 974)  o b served a s i g­
n i f i cant d i rect re l ati o ns h i p  betwee n  export o f  i norgan i c  n i trogen  and 
phosph orus i n  s tream water and the extent of  agri c u l tural and urban 
acti v i ty ,  re specti ve l y , on the waters heds . As man • s acti v i t i e s 
i ncreased , meteoro l ogi ca l  i np uts  became quanti tati v e l y  l e s s  i mportant .  
I f  re l at i o ns h i ps between  terrestri a l  and aquat i c producti v i ty are 
to be quanti fi ed , the cyc l i ng o f  organ i c  matter b etwee n  l and  and water 
s ub systems must  be stud i ed .  Leaf l i tter contai n s  s u b stances  other than 
carbon wh i ch were u l t i mate l y  deri ved  from the geo l og i ca l  and atmo spheri c 
s ub systems , and contri butes  them to stream water upon l each i ng or deco­
mpo s i t i on , or carri es  them o ut of the sys tem d uri ng  peri ods  of h i gh d i s ­
c harge , s t i l l  organ i ca l l y  bound . Therefore , a knowl edge o f  organ i c  
i nputs v i a  l i tterfal l ,  b l ow- i n ,  or thro ughfa l l becomes i mportant  i n  con­
s i derat i ons  concern i ng other maj or and trace e l ements . Not o n l y  are 
l eaves  and other a l l ochthonous  organ i c  materi a l  i mportant as source s  of 
nutri ents  and energy for the s tream community , they can a l s o  prove  detri ­
mental  u nder certa i n  cond i t i o n s  ( espec i a l ly  l ow f l ow peri ods ) .  I mpa i r-
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ment of  water qua l i ty duri ng  peri ods of  l ow f l ow has b een  demo n s trated 
by S l ack  ( 1 955 , 1 964 ) ,  Schne l l er ( 1 955 ) , and Lari more et a l . ( 1 95 9 ) . 
S l ac k  and Fe l tz ( 1 968 )  reported the effects of  autumn l eaf fal l o n  water 
qual i ty i n  poo l s i n  the north fork of Quanti co Creek  duri ng  l ow f l ow 
peri ods  i n  the autum n .  A l l parameters meas ured s h owed major changes  co­
i nc i d i ng wi th the rate of  l eaf  fa l l .  Large decreases  i n  o2 and s i m i l ar 
decreases  i n  pH were s ee n , wh i l e  s harp i ncreases  i n  water c o l or , 
speci f i c conductance , s o l u b l e i ro n , s o l ub l e mangane s e  and b i carbo nate 
were ob served . 
Wh i l e  much work i s  present ly  b e i ng  done regard i ng  the s tructural 
and functi o na l  re l at i ons h i p s of s tream commun i t i e s , the overa l l context 
i nto wh i c h these  stud i e s must  be woven  has not rec e i ved adequate atten­
t i o n .  There i s  s t i l l  a c l ear l ac k  of base l i ne ,  quanti tati ve data o n  the 
i nput- o utput re l at i o n s  of  organ i c  matter i n  s tream sys tems . Un l i ke the 
s tudy o f  i norgan i c e l eme nts i n  s treams , where the maj or emp has i s  has 
been  on the i np ut- o utput characteri s t i cs , present  re search on  s tream 
commu n i t i e s  l ac ks the perspecti ve of re l ati ng  the b i ot i c acti v i ty to the 
real  worl d meteoro l og i c a l /hydro l og i c  bac kground .  Th i s i s  espec i a l l y  
true when one  cons i ders the fact that i n  the s i tuat i o n s  ( s uch  a s  i n  
headwater streams ) where a l l oc htho nous  orga n i c s  are most  i mportant  for 
ecosys tem functi o n i ng , there exi sts  the greatest  pote nti a l  for phys i ca l  
contro l o f  the stream sys tem . I t  i s  th us  the purpose  of  the work here i n  
d i s cu s sed to prov i de that framework wh i ch wou l d a l l ow s tream commu n i ty 
stud i es to be eva l uated i n  the broader ecosystem context . The  pri mary 
goa l s of  th i s  study are as fo l l ows: 
l .  Determi nat i on  of  the meteo ro l ogi ca l  i np uts  of  o rgan i c  carbon 
to Wa l ker B ranch waters hed , 
2. Quant i f i cati on  of the f l uxes of organ i c  carbon wh i c h repre s e nt 
s i gn i f i cant transfe rs from the terre s tri al to the  aquat i c s ub­
systems , and  
3 .  C haracter i z at i o n  of  the hydro l og i c  transport of  o rgan i c  carbon 
i n  Wa l ke r  B ranc h ,  wi th spec i a l emphas i s  on  the i nf l uence of 




An i mpre s s i ve vo l ume of  l i terature i s  accumu l at i ng  wh i ch s tre s s e s  
the heterotroph i c  nature of wood l and  s tream systems ( Ne l son  and Scott 
1 962 , Hynes  1 963 , M i n s ha l l 1 967 , F i s her and L i kens 1 972 , Sede l l et a l . 
1 974 , and C umm i n s  1 973 ) .  Th i s  h eterotroph i c  dom i nance i s  espec i a l l y  
true i n  headwater s treams , w i th the i r  h i gh rat i o  of  l and  to water s ur­
face area and the i r  dense  canopy coverage . 
Mo s t  smal l mo u nta i n s treams s uc h  as Wa l ker Branch  are domi nated by 
rh i thro n reache s ,  characteri zed  by roc k ,  s to ne , or grave l  bottoms , tur­
b u l e nt f l ows , cons i s tent ly  h i gh oxygen concentrat i ons , and re l at i ve l y  
l ow s ummer temperatures ( Hynes  1 963 ) .  The pri mary cons umer component , 
cons i s t i ng  ma i n l y  o f  benth i c  i nvertebrates ( i nc l ud i ng  P l ecoptera , Tri ­
c hoptera , Ephemeroptera , Amp h i poda , Decapoda , and Gastropoda)  i s  u s ua l l y  
ri ch  i n  n umber o f  spec i e s  and b i omas s .  At the  s ame t i me ,  the pri mary 
producer component , wh i c h i s  u s ua l l y  res tri cted to attached a l gae ( dom­
i nated by d i atom s )  and mo s se s , i n  most cases  appears to be i ncapab l e  o f  
s upporti ng  the cons umer members of  t h e  commun i ty .  I n  s uc h  a hab i tat , 
a l l ochthonous  orga n i c matter p l ays a dom i nant ro l e . 
The i mportance of  a l l ochthonous  p l ant detri tus  to benth i c  orga n i sms 
was s hown by earl i er workers ( S l ac k  1 936 , Hynes  1 94 1 , and Jones  1 949 , 
1 950 ) .  More recent l y ,  Hynes  ( 1 96 1 ) ,  i n  h i s  s tudy of  the i nvertebrate 
fauna of a mounta i n stream i n  Wa l e s , found that act i v i ty of both herb i ­
vore and carn i vore components was s u b stant i a l l y  greater i n  wi nter than 
i n  s ummer , thus  demonstrat i ng the i mportance of  the seasona l  p u l s e  of 
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l eaf  l i tter i nto the  system.  N e l s o n  and Scott ( 1 962 ) , worki ng  i n  a 
s omewhat l arger s tream (M i dd l e  Oconee R i ver)  i n  Georg i a ,  found that the 
pr i mary cons ume r o rgan i sms of a roc k o utcrop commun i ty der i ved 66% of  
the i r energy from a l l ochthonous  o rgan i c  matte r .  M i n s ha l l ( 1 967)  found  
that , o f  the th i rty-seven  taxa stud i ed i n  Morgan ' s  Creek  ( Kentucky ) , 
twe nty- four  were herb i vores  and  f i ve were omn i vores , a l l o f  wh i ch der­
i ved much o r  mos t  o f  the i r ene rgy requ i reme nts from a l l ochthonous  l eaf 
mate r i a l . Eggl i s haw ( 1968 ) , who too k  month l y  bottom s amp l e s  i n  r i ff l e 
hab i tats o f  several  Scotti s h  streams , noted s i gn i f i cant corre l ati ons  
betwee n  the d i str i b ut i o n  o f  s ome i nvertebrate spec i es and  the d i s tr i bu­
t i o n  o f  detr i tus . C umm i n s  ( 1 973 )  s tated that  the i nformat i on at hand  
s upported the co ntent i o n  that  most aquat i c  i nsects  a re trop h i c  genera­
l i sts , cons umi n g  whatever type  of o rgan i c mate r i a l  i s  avai l ab l e i n  the 
p roper s i ze c l a s s e s . 
Hynes  ( 1 963)  rev i ewed a cons i derab l e amount  o f  l i terature dea l i ng 
wi th secondary p roducti on  i n  s treams and conc l uded " . . .  at l ea st  a 
very l a rge part o f  the producti v i ty o f  a l l r u nn i ng water i s  b a sed o n  
photosysthes i s  wh i ch ta kes p l ace  e l s ewhere , and  wi thout th i s  s o u rce  of  
a l l ochthonou s  o rgan i c  matte r the i nherent i n s tab i l i ty o f  runn i ng wate r ,  
a nd i ts consequent i nab i l i ty t o  grow much i n  the way o f  p l ants , except 
i n  favored p l aces , wo u l d  cause  i t  to be a l mo st  a desert hab i tat . " F i s he r  
a n d  L i kens ( 1 972) , i n  the i r e ffort t o  p rov i de a comp l ete a n n u a l  o rgan i c 
matter b udget for a sect i on o f  Bear B rook  ( i n  the H ubbard Broo k Exper i ­
mental Forest ) ,  found that autochthonous  i nputs  const i tuted l e s s  than 1 %  
of t h e  total o rgan i c  matte r ava i l ab l e  t o  cons umer o rgan i sms , a n d  conc l u­
ded that the stream system was h i gh l y  heterotroph i c  i n  nature . 
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The most s i gn i f i ca nt s i ng l e factor contri buti ng  to th i s  al l ochthon­
ous  o rgan i c i nput  appeared to be the annua l  i ntroducti o n  o f  l i tter from 
the arbore a l  components of the forest ,  espec i a l l y  the ri pari an aspect , 
i n  the form of  l i tterfa l l and b l ow- i n .  A n umber of  authors  ( Egg l i s haw 
1 964 , 1 969 ; Darne l l 1 964 ; Mi n s ha l l 1 967 )  reported that most o f  the 
organ i c  detr i tus  found i n  the s u rface s ub strate of a fast- f l owi n g  stream 
comes from terrestr i a l  vegetat i o n  s u rroundi ng  the s tream . J ewe l l ( 1 927 )  
noted the  depauperate faun i st i c  condi t i on o f  many p rai r i e streams wh i ch 
rece i ve l i tt l e a l l ochthonous  o rgan i c  i nput , a s  compared to streams f l ow­
; ng through  forests . Berner  ( 1 95 1 ) reported that 54% of the  o rgan i c 
matte r i ngested by f i s h  c o l l ected i n  the M i s s o u r i  R i ver  was terrestr i a l  
i n  o r i g i n .  
Wo r k  i n  the l as t  ten years has done  muc h to exp l a i n  the dynam i c s  of  
l eaf  p roce s s i ng i n  the s tream system . Recent ly  more  emp has i s  has  been  
p l aced o n  the ro l e o f  mi c robes  i n  l eaf  degradati o n .  
The f i rs t , rap i d  we i ght l os s  from l i tter mater i a l  afte r i ntroduc­
t i on i nto the s tream system i s  v i a  l each i ng .  Petersen  and C ummi n s  ( 1 974) 
reported mean l eac h i ng l o s s  o f  a l l spec i es o f  l eaf stud i ed was approx i ­
mate l y  1 5% o f  the we i ght o f  the l eaf  pac k .  F o r  many spec i es  o f  dec i d­
uous  trees , s hed l eaf  mate r i a l  i s  i nvaded by members  of  the aquat i c  
m i crof l ora l  commu n i ty v i rtua l l y  a s  soon  a s  i t  enters the stream . Rod i na  
( 1 96 3 )  had p rev i ou s l y  s tated that  mi c robes were  a maj o r  compo nent  o f  
detr i tus . I n  streams , t h e  fungi , e spec i a l l y  t h e  aquat i c  hyphomycetes 
p l ay a l a rge ro l e  i n  early l eaf cond i t i on i ng .  Tri s ka ( 1 970 ) , who fo l ­
l owed l eaf  decompo s i t i o n over a one  year per i od i n  a smal l Pennsy l van i a  
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stream , fo und s i gn i f i cant corre l at i o n between  aquat i c hyphomycete s pore  
dens i ty and rate  o f  d i s appearance o f  the l eaf  mate r i a l . Bo l i ng et a l . 
( 1975 ) found that spores  o f  aquati c hyphomycetes can  be  found  o n  l eaves 
one to three days after i ntroduct i o n  to the s tream sys tem . Howeve r , 
Bar l ocher  and Kendr i c k  ( 1973 a and  b )  p o i nted o ut that senescent l eaves , 
even before they fa l l from the tree , a l ready carry many p ropagu l es o f  
several  fungi  wh i ch c a n  rap i d l y  reco l o n i z e  t h e  l ea f  when cond i t i o n s  are 
favorab l e .  They s tated that the domi nance of aq uati c hyphomycetes  i n  
the wi nter i s  apparent ly  re l ated to the i r  ab i l i ty to to l e rate l ow tem­
peratures , but  more i mpo rtant l y  to the i r  ab i l i ty to sporu l ate underwater .  
Th i s cannot b e  accomp l i s hed by the terrestri a l  fung i  wh i c h  must  ra i n  a 
cont i nua l  s upp l y  o f  p ropagu l e s  o n  the s tream sys tem.  
T h e re ex i st s ome d i fferences  o f  op i n i o n  concerni ng  the i mportance 
o f  benth i c  i nvertebrates to l ea f  p roces s i ng .  Mathews and Kowa l czews ki  
( 1 96 9 ) , u s i ng l i tte r bags  o f  severa l  mes h  s i zes , found  the p resence  of  
a n  i nvertebrate fauna u n i mpo rtant i n  b reakdown o f  a l l ochthono us  l ea f  
l i tter ( oa k , w i l l ow ,  a n d  sycamore ) i n  t h e  r i ver  Thame s , wi th m i crobes  
p r i nc i pa l l y  respons i b l e  for the d i sappearance .  Re s u l t s  o f  Harg rave 
( 1970 ) and  B jarnov ( 1972 )  i nd i cated that benth i c  i nverteb rates wh i ch 
consume detr i tus  can  actual l y  d i gest  very l i tt l e o f  i t  ( c e l l u l o s e  and 
l i gn i n l i ke s ub stance s ) ,  i nd i cati ng much of  the a l l ochthonous  o rgan i c  
matte r i s  unavai l ab l e to them wi thout a m i crof l ora l  i nte rmed i ary .  Fenche l  
( 1 970 ) fe l t  that the  amp h i pod Parhyal e l l a  whe l p l eyi d i gested o n l y  the 
mi c roorgan i sms o n  the p l ant detr i tus  and not the detr i tus  i tse l f .  How­
ever , Petersen  and  C ummi ns  ( 1 974)  prese nted ev i dence i nd i cat i ng that for 
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certa i n genera o f  trees ( e . g . Carya ) the pre sence o f  i nvertebrates does  
contri b ute to  the  rate o f  l eaf degradat i o n , wi th about equa l  amou nts  of  
breakdown due  to m i crof l o ra and  i nvertebrates .  Th i s  may have  been  due  
to  the  re l at i ve l y  s l ow rate of  m i cro b i a l  decompo s i t i on for these  spec i e s . 
They found that l eaves o f  trees wi th more s l ow ly  decomp o s i ng fo l i age were 
i nvaded l es s  rap i d l y  by part i c l e - feed i ng  benth i c  i nve rteb rates than were 
the l eaves of faster decomp o s i ng types . The  ex i s tence  of a pe r i od o f  
t ime when a n i ma l s were absent  from l eaf packs i nd i cated that s e l ect i ve 
feed i ng may be  a funct i o n  o f  m i c rob i a l  co l on i z at i o n .  Sede l l et a l . 
( 1 97 5 )  fo und  that , dur i ng the f i rst  1 00 days after depo s i t i o n i n  the 
stream system , c o n i fer l eaf b reakdown was due  p r i mari l y  to m i c rob i a l 
co l o n i zat i on  and  decompos i t i o n ,  after wh i ch the re was rap i d  cons umpt i o n  
by t h e  1 1  s h redde r1 1  i ns ects . 
Tr i s ka et a l  ( 1 975 ) have s h own that d i fferences  i n  rate s o f  d i s ­
appearance o f  l eaf mate r i a l  o f  tree spec i e s  are  accompan i ed by d i ffer­
ences i n  chem i ca l  compo s i t i o n , w i th rate o f  m i crob i a l  c o l o n i zati o n and 
cond i t i o n i ng the c r i t i ca l  factor .  Leaves that decomposed  faster had a 
h i gh e r  ac i d  detergent ce l l wa l l fracti o n  and l owe r l i gn i n content.  
Suberkropp et a l . ( 1 976)  p o stu l ated that p l ant pheno l i cs i nteract wi th 
n i  troge n-co ntai  ni  ng  compounds  i n  l eaves to form decay- res i stant com­
p l exes , wh i c h i n  turn determ i ne the i nterspec i f i c  d i ffe rences  seen  i n  
decompo s i t i on  rates . Peters e n  and C umm i ns ( 1 974 ) and Sede l l et a l . 
( 1 97 5 )  have i nd i cated that the presence  of l eaf materi al  from severa l  
spec i e s , vary i ng i n  rate s o f  co l o n i zat i o n and hence  breakdown , a l l ows 
for a conti nua l  food s upp ly  to the stream commun i ty .  They repo rted l eaf 
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proce s s i ng rates formi ng a conti n uum from a l ow of  0 . 5% p e r  day to a 
h i gh of  2 . 0% per  day .  
Several  a uthors  ( D o l l i ng 1 962 , Wa l l ace  e t  a l . 1 970 , Kaus h i k and  
Hynes  1 97 1 , Bar l ocher  and  Kendr i c k  1 97 3 )  s h owed feed i ng  p references  by 
stream i nvertebrate s , wi th e l m ,  map l e ,  as h ,  and a l de r  prefe rred to beech  
and oak .  Th i s  s e l e ct i on  genera l l y  confo rmed to the  rate of  c o l o n i zati o n  
by mi cro f l ora a nd rate o f  decay i n  t h e  stream system.  Tr i s ka ( 1 970 ) , 
Iversen  ( 1 97 3 ) , B o l i ng et a l . ( 1 97 5 ) , and Ande rs o n  and G rafu i s ( 1 975 )  
have s hown that  cond i t i o ned  l eaf mate r i a l  i s  p referred to  u ncond i t i oned  
l eaf mate r i a l . 
Bar l  ocher  and Kendr i c k  ( 1 97 3 )  demo nstrated that amp h i  pods  had  a 
pre fe rence  for fungi  i so l ated from map l e l eaf d i s c s  rather than for  the 
d i s c s  thems e l ve s .  They a l s o  s h owed a p reference for fungal types ,  wh i c h 
cou l d he l p  exp l a i n  the p reference for d i fferent spec i e s o f  l eaves . 
I ncreases  i n  n i troge n concentrat i o n  of  l eaf l i tte r have been s h own 
for many spec i es under  terre s tr i a l cond i t i ons  (Me l i n  1 930 , Bocock et  a l . 
1 960 ) . Mathews and  Kowa l czews ki ( 1 969 ) and I ve rs e n  ( 1 973 ) reported 
concentrat i ons  of n i trogen i nc reas i ng throughout s tream decompos i t i on o f  
l eaf materi a l , wi th abs o l ute i nc reases  i n  n i trogen content pre sent at 
the ear ly  stage s .  Temperature and added nutri ents  ( n i trogen and phos­
p horu s )  s i gn i f i cant ly  i n f l uenced l eaf l i tter decompo s i t i on i n  l aboratory 
stream wate r ,  1 ead i ng  to an  overa 1 1  i nc rease  i n  the co ntent of p rote i n 
( Kaus h i k and Hynes  1 968 , 1 97 1 ) ,  i nd i cati ng that amb i ent cond i t i o n s  can  
i n fl uence l eaf brea kdown by absorpt i o n  of  nutri ents  from the water c o l umn 
by the m i crof l ora .  F urther ev i dence o f  th i s was prese nted by Eggl i s haw 
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( 1 968) , who found , for n i ne Scott i s h  H i gh l and s treams wi th vary i ng  
ca l c i um concentrati o n s , that  the h i gher  the conce ntrat i on  of  C a  and  
HC03 , the faster  the rate o f  decompos i ti on of  dead  p l ant ti s s u e .  
Streams wi th faster rate s of decompo s i t i o n h a d  h i gher  s ta nd i ng  s to c ks o f  
i nvertebrate s , i nd i cati ng  that t h e  decompo s i t i on p roces s  was t h e  factor 
l i m i t i ng the s i ze of  stand i ng  s toc ks of  bottom fau na .  
Leaf  mate ri a l  i s  repeated ly  rep roces s ed  as l ong a s  i t  rema i n s  i n  
the sys tem , becomi ng more fi n e l y  s h redde d , wi th bacte r i a l  acti v i ty be­
c omi ng more p reva l ent .  Much of  the troph i c  spec i a l i zati o n  i n  s tream 
systems i s  based  o n  part i c l e  s i ze ( C ummi ns  1 97 3 ) . The  o rgan i sms them­
s e l ves  become part of the detr i ta l  p o o l  when  they d i e .  L i v i ng o rgan i sms  
are transported out  of  the sytem by  behav i o ra l  o r  catastroph i c  dr i ft 
(Waters 1972 ) .  
Non- c u l tural  a l l ochthonous  o rgan i c  mate r i a l  has  recent l y  been  s hown 
to be i mp o rtant i n  c erta i n l ake s i tuat i ons  a l s o .  Rau  ( 1 976 ) , who stud i ed 
the i nput  o f  part i c u l ate a l l ochtho nous  organ i c mate r i a l  (ma i n l y  c o n i fer 
fo l i age)  to F i nd l ey Lake , Was h i ngto n , found the mai n s o u rce to be aeo l i an 
i np uts . The  l i tter  trap s i n  the center of the l a ke ( >  200 mete rs from 
s hore)  recei ved no  p l ant debr i s ,  whi l e  a s ha rp grad i ent  i n  depos i t i o n 
was seen  i n  the traps 1 0  meters i n l and , o n  s h o re , and 1 0  mete rs offs hore , 
wi th mean val ues  of  285 , 1 73 ,  and 6 mg/m2/day . He compared the c a l c u l a­
ted mean a l l ochthonous  i nput  for the who l e  l a ke ( 1 . 5  g carbo n/m2/yr )  to 
that porti o n  of  the autochthonous  p roducti o n  reach i n g the benth i c  
commun i ty ( 0 . 8 g carbon/m
2
/yr ) , s uggest i ng that the a l l ochthonous  s ou rce  
i s  quanti tat i ve l y  i mportant for the functi on i ng  of  the benth i c eco system . 
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A s i m i l ar s i tuati o n  has  been  s hown for estuari e s .  S eki et a l . 
( 1968 , 1969)  repo rted that a l arge fract i o n  of  the o rgan i c  mate r i a l  
whi c h  s e rved a s  a food source  for benthos  of  the Stra i ts o f  Georg i a ,  
Br i ti s h  C o l umb i a  was deri ved from the l and and was read i ly  uti l i zed  by 
bacter i a .  The l atter wor ke r  u s ed 250  �g POC/ l i te r  o f  r i ver  water as an 
average va l ue i n  ca l c u l ati ng the total i nput of parti c u l ate organ i c 
carbon  ( PO C )  to the sea . Based o n  a s o l ub l e  to parti c u l ate rati o of  
about  7 :  l ,  they e st imated a tota l o rgan i c  i nput  to the Stra i ts of  
Georg i a o f  1 - 2 x 1 06 tons/y r .  They s tated that th i s  was very s i m i l ar to 
the e s t i mate for  p r i mary p roduct i v i ty ,  i nd i c at i ng that a l l ochtho nous  
s o urces were q uanti tat i ve l y  equ i va l ent  to  autochthonous  sources  of  
o rgan i c  matte r .  
I n  l oo ki n g  for a bas i s  o n  wh i c h to deve l op a p l an for ana lys i s  of  
o rgan i c carbon  behav i or , one  i nev i tab l y  comes to the hydro l og i c cyc l e .  
I ndeed , i n  a l l aspects of  a wate rs hed study , from the p roducti o n  of 
terrestr i a l  vegetat i on to i ts ex i t  from the bas i n  i n  s treamfl ow ,  i t  i s  
water that u n i tes  the sys tem . Th i s  i s  espec i a l l y  true i n  the more 
p hys i ca l l y  contro l l ed of fi rst and second  order s treams , where a maj or­
i ty of  the annua l  down stream export of  parti c u l ate matter  may occ u r  i n  a 
very s ho rt t i me duri ng i nten s e  storm events ( Leopo l d  et a l . 1 964) . 
Bormann , L i kens , and Eaton ( 1 96 9 )  reported that a s i ng l e  autumn s torm 
exported 54% of  the tota l part i c u l ate matte r for a two year pe r i od i n  
the Hubbard B roo k watershed . More catastroph i c  f l ow rate s wi th s evere 
s pati ng have comp l ete ly  d i s rupted some s tream systems , severe l y  dep l et­
i ng the c ommun i ty and i ts food bas e .  Thus , hydro l og i c phenomena are 
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extreme l y  i mportant i n  determi n i ng the characteri st i c s  o f  the stream com­
mun i ty at a parti c u l ar t i me .  I n  the i nte rmi ttent porti ons  o f  the drai n­
age system , s urface water can s erve as an  agent o f  eros i on and s e d i ment  
transport for o n l y  s hort peri ods  dur i ng the year .  O f  parti c u l ar i ntere s t  
t h e n  i s  t h e  behav i or o f  t h e  aquat i c s ub system a n d  terrestr i a l - aquati c 
i nteract i ons  dur i ng  d i fferent hydro l og i c  reg i me s . 
Because  o f  the  rel at i ve l y  sma l l s i ze o f  Wa l ke r  Branch , even  sma l l 
storms cause  a rap i d  i ncrease  i n  s treamf l ow ,  e spec i a l l y  dur i ng the grow­
i ng season  when l ow basef l ows p redom i nate . D ur i n g  these  t i mes , when 
canopy i s  present , the dynam i c s  o f  the d i s s o l ved and f i ne part i c u l ate 
orga n i c  matter i n  s treamf l ow are domi nated by meteoro l og i ca l  i nputs , i n­
c l ud i ng wi th i n- sys tem transfers  due to canopy l each i n g/wash i ng .  Wh i l e  
canopy l each i ng/wash i ng has been  stud i ed for a n umber o f  e l ements , i n­
c l udi ng  organ i c  matter ( Car l i s l e  1 965 ; Carl i s l e  et a l . 1 966 , 1 96 7 )  there 
i s  s t i l l  a great dea l  o f  co ntrove rsy over the re l at i ve contr i buti o n s  o f  
d i s s o l ved  organ i c  carbon  ( DOC )  and f i ne part i c u l ate organ i c  carbon 
( FPOC ) , and  o f  was h i ng and l each i ng  to canopy remova l . Laborato ry and 
f i e l d stud i e s  headed by the  efforts  of Tu key and h i s coworkers ( s ee  Tu key 
1 970 for a s ummary o f  muc h o f  thi s work)  have s hown that many o rgan i c  
mate r i a l s can  be l eached from fo l i age i n  quanti tati v e l y  s i gn i f i cant 
amounts , i nc l udi ng free s ugars and s ugar a l coho l s ,  am i no ac i ds ,  o rgan i c  
ac i d s , and pecti naceous compounds . To th i s  l i st can b e  added growth­
regu l at i ng  s u b stances , a l ka l o i ds , and pheno l i c s ( Koze l  and Tukey 1 968 ) .  
The a l l e l opath i c  effect o f  l eaf  l eac hates i s  now we l l  e stab l i s hed ( Bonner  
1 950 , Borner 1 960 ) .  What i s  much  l e s s  we l l  known i s  the i mportance o f  
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i nc i dent  prec i p i tat i on and t h e  rol e of  the vari ous  forms o f  parti c u l ate 
mater i a l  i n  the o rgan i c  cyc l e ,  e spec i a l l y  wi th regard to aero s o l  
dynami cs . 
Aero so l s can  be  c l as s i f i ed as pr i mary ( emi tted i n  parti c u l ate form) 
o r  secondary ,  the l atte r p roduced i n  the atmo s p he re from gas- phase  
c hemi ca l  react i o n s  wh i ch generate spec i es capab l e  of  conde n s i ng as  a 
parti c u l ate phas e .  Pri mary s ou rce s , 80% of wh i c h a re natural  i n  o r i g i n 
(Vandergri ft and S hannon  1 97 1 ) ,  have both conti ne ntal  ( dust  and v o l can i c 
parti c l e s )  and mari ne  ( sea  s pray )  s o urces  and occur  i n  a l l s i ze s .  Man­
made so urces  of  p r i mary aero s o l s are domi nated by comb u st i o n  proce s s e s . 
Secondary aeros o l s re s u l t from react i o n  of hydrocarbons  emi tted from 
vegetati o n  wi th ozone  and from p hotochemi ca l  reacti ons  i nvo l v i ng  so2 , 
H2S ,  NH3 , and unburned o r  parti a l l y  burned  hydrocarbon s .  
J u nge ( 1 963 , 1 972 )  f i rst i ntroduced the concept  that the vast maj­
ori ty ( 85%) of  the troposphere  i s  f i l l ed wi th a rather u n i form aero s o l  
( troposp her i c bac kground aeroso l ) .  Above 5 km t h e  d i s tr i b ut i o n  o f  aero­
s o l s i s  rather u n i form i n  t i me and space , but b e l ow 5 km ( over  the con­
ti nents  and adj acent areas  over  the oceans ) conce ntrati ons  are h i gher  
owi ng to p roxi mi ty to  sources . Tropospher i c ( 3- 1 2  km above  earth ) bac k­
ground aeros o l s and conti nental  aeros o l s ( i nc l ud i ng mar i ne from s urface 
to 3 km ) const i tute 25% and 70% by ma s s ,  respect i ve l y ,  of  the total 
aero s o l  content of  the atmosphere .  
The quest i o n  of  the ocean , and expeci al l y  the  sea  s u rface , a s  a 
pr i mary s o urce of  atmospher i c o rgan i cs  has been  stud i ed for some t i me , 
and the p henome non  i s  now genera l l y  accepted (Wa l l ace et a l . 1 9 52 , 
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Wi l s on  1 959 , B l anchard 1 963 , Barger and Garrett 1 970 ) .  A i r bub b l e s are 
effect i ve i n  transporti ng  s urface acti ve o rgan i c  mo l ec u l e s  to the sea  
s urface (Garrett 1 967 , Wa l l ace and Wi l son  1 96 9 ) , a s i te o f  o rgan i c  
accumu l at i o n .  Wh i te cap fo rmat i on and bubb l e-burst i n g  re l ease  o rgan i cs 
of  mar i ne  o r i g i n  i nto the atmosphere ( B l anchard 1 964 , 1 968 ; Barger and 
Garrett 1 970 ) , genera l l y  as  a comp re s s ed fi l m  o f  s u rface act i ve mate r i a l  
o n  sea  s a l t parti c l e s .  
Ho ffman and Duce  ( 1 976 )  found that f i l trat i on o f  sea  wate r had 
l i tt l e  effect on  the organ i c  carbon to sod i um rat i o  i n  the atmosphere of  
the i r  ocean m i c rocos m , i nd i c at i ng that the d i s s o l ved and co l l o i da l  com­
ponents of o rgan i c  matte r were p r i mari l y  respons i b l e  for the o rgan i c  
carbon present  i n  aeroso l s  i n  the i r  l aboratory expe r i ment . 
Gamb e l l ( 1 9 62 ) , based o n  observati o n s  of  Ca++/C l  rati o s , c o n c l uded 
that , exc l udi ng  i mmedi ate coastal  areas , water- s o l u b l e conti nenta l ae ro­
s o l s con st i tute a l arge maj o r i ty of  the s o l u b l e mater i a l  b rought down i n  
p rec i p i tat i on over  l and , and that the maj or i ty o f  these  cont i n e nta l l y  
deri ved aeroso l s  d o  not trave l very far from the i r so u rce  areas befo re 
be i ng  brought down i n  pre c i p i tat i o n  ( 320- 640 km max i mum d i s p l aceme nt ) . 
Howeve r ,  he  d i d not d i scount the pos s i b i l i ty that s ome mater i a l  f i nds  
i ts way i nto the upper atmosphere where  it  i s  then  d i str i b uted g reat 
d i stances  ( vert i ca l l y  and hor i zontal l y ) . 
Gas-phase  o rgan i cs , espec i a l l y  hydrocarbons , form a maj o r  compo nent 
of  the conti nental  atmospher i c o rga n i c l oad .  Nati ona l  Academy of  Sc i e n­
ces ( 1 97 6 )  states that U .  S .  man-made sources  account for about 40% o f  
the wor l d tota l o f  anthropoge n i c  hydrocarbons  em i tted i nto the atmos-
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p here . Compared to the est i mated 72 x 1 06 tons/y r  for natural  s o u rc e  U .  
S .  hydrocarbon emi s s i ons , man-made s ou rces account for approxi mate l y  
3 1 . 5  x 1 06 tons/yr , of  wh i c h 1 7 . 6 x 1 06 tons/yr are from mob i l e  s ources  
( mai n l y  motor  veh i c l e s )  and 1 3 . 9  x 1 06 tons/yr are from s tat i o nary 
s ources ( greatest  s i ng l e contri b utor i s  s o l vent evaporati o n ) . Ne l i gan  
( 1 962 )  found that  hydrocarbon s amp l e s from a i r i n  Los Ange l e s Bas i n  were 
s i m i l ar i n  compos i t i on to auto emi s s i ons . 
Methane i s  the ch i ef const i tuent of  natura l l y  ar i s i ng hydrocarbons  
i n  the atmosphere , account i ng  for 1 . 6  x 1 09 tons/yr ( Rob i n s o n  and  
Robb i ns 1 968) , wi th concentrat i o n s  general l y  i n  the range  o f  1 - 2 mg/1  
( J unge 1 963 , Stephens  and Bur l e s o n  1 969 , Cavanaugh  et a l . 1 967 , and  
Swi nnerton et a l . 1 969 ) . S i nce methane i s  c hemi c a l l y  re l at i ve l y  i ne rt 
( does not  enter i nto photochem i ca l  oxi dati o n ) , mos t  data o n  ai r p o l l u­
t i on s eparate th i s  s o urce  from the more reacti ve hydrocarbo n s .  
Another majo r  s o urce  of  gas-phase  atmospher i c o rgan i c s o n l y  recent­
ly recogn i zed as  quanti tat i ve l y  i mportant i s  p l ant vapors . Went ( 1 960 )  
hypothe s i zed that p i gment decompos i t i o n  res u l ts i n  emi s s i on of  vo l ati l e  
o rgan i cs to the atmosphe re . He  a 1 s o  fe l t that terpenes  p roduced i n  
p l ants were vo l ati l i zed  i nto the a i r .  
S ubsequent i nvest i gati ons  i n  th i s  area have p roved extreme l y  fru i t­
fu l . Rasmus s e n  ( 1 964 , 1 972 ) and Rasmu s s e n  and  We nt  ( 1 965 )  found terpene 
conce ntrat i o n s  of  2- 50 ppb i n  remote fores ted reg i ons  o f  the Southeast 
and M i dwes t  ( average 10  ppb ) , wi th amb i ent concentrat i o n s  i ncreas i ng 
w i th tempe rature and l i ght i ntens i ty ,  the l atter i nd i cat i ng d i urna l  
vari ati o n s . They found  h i gher  than  norma l read i ngs  dur i ng per i ods o f  
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l eaf  s e nes cence  ( autumn )  o r  where f i e l ds had recen t l y  been mowe d .  
Q uanti ty o f  emi s s i o n s  was re l ated to t h e  mas s  o f  l i v i ng fo l i age and , o n  
a g l oba l  bas i s ,  was ca l c u l ated as  483 x l 06 to ns/yr . Rasmu s s e n  and 
Hutto n ( 1 972)  o b s e rved i n  the l aboratory that o rgan i c  v o l ati l es emi tted 
from trop i ca l  fo l i age can be  ut i l i  zed by p op u l ati on s  of fungi  a s  the  
s o l e carbon s ou rce  for  growth . The se  studi e s  a l s o  s uggested that s i g­
n i f i c ant abs o rpt i on of  the vo l ati l e  o rgan i cs occ u rred i n  the s o i l , 
espec i a l l y  the l i tter  l ayer and the r h i zosphere .  Nat i ona l  Academy o f  
Sc i ences  ( 1 976)  conc l uded that , b a s e d  on  est i mates o f  wor l dwi de methane 
and terpene  emi s s i o n s , the natural  hydrocarbon emi s s i o n i s  about 2 x 1 09 
tons/y r .  
T h e  vo l ati l e  o rgan i cs re l eased  f rom t h e  vegetat i o n  a r e  part i c u l ar i ­
zed i n  t h e  atmosp here through t h e  acti o n  o f  u l travi o l et l i ght i n  the  
p resence  o f  n i trogen ox i de s  ( Haagen-Sm i t  1 952 ) , the e nd p roduct be i ng  
the fo rmati on o f  b l ue haze  parti c l e s ( l es s  than 0 .  l m i n  d i amete r ) . 
The b l ue  haze parti c l e s ,  ca l l ed A i tken nuc l e i , then  gradual l y  grow to a 
s i ze o f  about m by macromo l ecu l ar  aggregat i o n .  S i nce the s e  parti c l e s 
a re res i stant to chemi ca l  o r  photochem i cal  b reakdown , they are removed 
from the atmosphere by p rec i p i tat i o n ( ra i n or s now) , s e rv i ng as c o nden­
sat i on n uc l e i . See  Husar  and Whi tby ( 1 973 ) for a s ummary o f  the p resent  
knowl edge o f  the p hotochem i ca l  aero s o l  formati o n .  
Prec i p i tat i o n scavengi ng  o f  aeros o l s and gases  from t h e  tropo sphere 
can be  s eparated i nto two compone nts ( J unge 1963a ; Rodhe and  G rande l l 
1972 ) .  Ra i nout i s  the proce s s  whe reby the chem i ca l  spec i es i s  i nc o rpo ra­
ted i nto c l oud d rop l ets wi th i n  the c l oud , wh i l e  was hout  i s  the removal 
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by fal l i n g  prec i p i tat i on b e l ow the  c l o ud .  J unge ( 1963 ) fe l t  that the 
rai nout effect i s  by far the more i mportant factor ( compared to the 
was hout e ffect )  except i n  areas where aeros o l s a re concentrated i n  the 
l owes t  l ayers o f  the atmosphe re and for part i c l es g reater than 1 �m .  He  
gave an  average res i dence t i me o f  aeros o l s i n  the  upper  troposphere at 
e i ght  days , wh i l e  those found  at l ower l ayers o f  the  tropo sphere had a 
res i dence t i me of  o n l y  two to four  days . He  found , i n  most ca se s , 
g reater than h a l f of  the tota l ae roso l  mass  was i n  the s ub- c l oud  l aye r .  
Rodhe a n d  Grande l l ( 1972 ) ca l c u l ated turnover t i mes  f o r  tropo sphe r i c 
aero s o l s to be 35  - 80 hours  i n  w i nter and 100 - 300 hours  i n  s umme r .  
Se i nfe l d ( 1975 )  stated that t h e  res i dence  t i me o f  parti c l es i n  t h e  tro­
posphere  depends o n  the amou nt of p rec i p i tati on i n  the part i c u l a r  a rea , 
w i th typ i ca l  res i dence t i me s  i n  the l ower troposphere of  s everal  days to 
a few weeks , whereas i n  the upper troposphere res i dence  t i me s  can be up 
to a month . Wh i te and Turner ( 1 970 ) s tated that the maj o r  mec han i sms  
operati ng c l o s e  to  the ground for the remova l of  aeros o l s  are settl i ng 
and i mpact i o n  o n  s u rface s .  At a l t i tudes above 1 00 meters , the ma i n 
veh i c l e s for removal of aeroso l s are rai nout and washout . 
F rom a l l t h i s ,  i t  can  be  seen  that o rgan i c  matte r , l i v i ng o r  decom­
po s i ng ,  i s  i nvo l ved i n  the actual  p roduct i on of aero s o l  mate r i a l  as  we l l  
a s  i ts pos s i b l e  capture o n  l eaf s u rfaces . I f  the  parti c l e i s  water­
so 1 ub  l e ,  the o rgan i c mo 1 e c u l  e wi l l  have gone through three p hys i ca l  
s tate s befo re enter i ng the stream sys tem . 
I t  has  become apparent i n  recent years that the o rgan i c const i tu­
e nts i n  thro ughfa l l ,  the l atter i nc l ud i ng  i nc i dent  prec i p i tati on and 
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canopy was h i ngs/ l eachate s , are not o n l y  decomposed i n  the  s o i l (Waksman 
1 928 , Ny kv i st l 96 l a ) , but  are rep l aced by other b i ochem i ca l s secreted o r  
excreted by t h e  s o i l decomposers ( Ny kv i s t l 96 l a ) .  I t  h a s  further been  
s h own that  these  s ubstances have  s i gn i f i cant  pedogen i c  p ropert i es . I n  
lys i meter stud i e s  o f  so i l  water pas s i ng through the A 2  hor i zon  o f  a n  
i mmature forest podzol , Jo ffe ( 1 933 ) noted a marked  r i s e  i n  p H  ( 4 . 8 to 
6 . 4) and spec i f i c  co nducti v i ty ( fo u r- fo l d ) dur i ng  autumn when l eaf  fal l 
was greatest .  B l oomfi e l d ( 1 95 3 )  has  s h own that water  extracts from 
l i tter from a n umber of tree spec i es are capab l e  of mob i l i z i ng i ro n  and 
a l umi n um from i ns o l ub l e  compounds . Lutw i c k  and D e l ong  ( 1 954) , S c h n i tzer 
and D e l ong  ( 1 954 ) , and De l o ng and Schn i tzer  ( 1 955 ) s h owed that the 
ab i l i ty to mob i  1 i ze i ro n  and a l umi n um from i nso l ub  l e compounds  i s  a 
property attri b utab 1 e to both  natural  s o i l 1 eachates from decomposed  
l i tter and from o rgan i sms  extracted from the A hor i zon  i n  a podzo l s o i l , 
as  we l l a s  to throughfa l l i ts e l f .  Shap i ro ( 1 957 ) , who s tud i ed  the ye l l ow 
organ i c  ac i d s i n  l ake water ,  postu l ated that the i r  s i m i l ar i ty to the 
ye l l ow organ i c  ac i ds i n  s o i l s  ( and l ake sed i ments ) makes the s o i l sys tems 
the l og i ca l  s o urce fo r th i s  a l l ochthonous  organ i c  materi a l . 
Schn i tzer and S ki nner ( 1963 , 1966 ) , S c hn i tze r and Kodami ( 1967 ) , 
Schn i tzer and Dejard i n s  ( 1969 ) ,  and Sowde n  and Schn i tzer ( 1967)  have i n­
vest i gated the ro l e  of  orga n i c ac i ds i n  the transport of  metal s i n  the 
s o i l prof i l e  and i n  other re l ated pedoge n i c p roc e s se s .  Worki ng  wi th  a 
h umi c podzo l  i n  Newfound l and , they found that the  fu l v i c  ac i d  they ex­
tracted from a Podzo l  Bh hor i zon  was very eff i c i ent  i n  br i ng i ng  i nto 
s o l ut i o n  s ub s ta nt i a l  amo unts of  meta l s from p ract i ca l l y  i n s o l ub l e 
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hydrous  i ro n  and a l umi n um oxi des . These  water- s o l ub l e  comp l exes of  
fu l v i c  ac i d and d i - and  tr i - va l e nt meta l s were very s tab l e and  the  
fu l v i c aci d adsorbed onto  the s urface of Na montmori l l o n i te or  formed 
i nterl ame l l ar comp l exes at pH 4 . 5 .  They found  that 87% of  the l eachate 
co l l ected from b etween  the Ae and Bhf  hor i zons  was f u l v i c  aci d .  They 
showed that the l eachate cou l d mob i l i ze and transport s u b s ta nt i a l  amou nts  
of s i l i ca .  The fu l v i c  ac i d  was formed i n  the LH  hor i zon  and was water­
so l ub l e and very reacti ve because  of i ts content of  h i gh  oxygen con­
tai n i ng functi ona l  group s .  They conc l ude that the  organ i c  matter  i n  
l eachate has a l l the c haracter i st i c s  of  an eff i c i ent  meta l - comp l exi ng 
agent , capab l e o f  p l ayi ng a s i gn i fi cant ro l e i n  s o i l genes i s ,  a s  we l l a s  
i n  many other  reacti ons  that occur  i n  s o i l s .  P o l ysacc hari de  p l u s  p ro­
tei n contents o f  organ i c  matter const i tuted a maxi mum of 15% of  the  
tota l . The fact  that s uc h  a l arge amou nt o f  the l eachate was  fu l v i c  
aci d and was fo rmed i n- s i tu i nd i cated that a l arge porti o n  o f  the  
s o l ub l e organ i c  matte r pas sed through  the mi c rob i a l popu l at i o n .  
That s i m i l ar proce s s e s  occur  i n  s treams has recent ly  been s h own . 
Bretthauer ( 1971)  found that humi c s ubs tances  from autumn- s hed l eaves 
ofte n l ead  to ye l l ow to brown water co l or ,  wh i c h  can  be  removed by 
u l traf i l trati o n .  L u s h  ( 1970 ) s howed that turb u l ence , freez i ng ,  and pH of  
water can  control  the  amou nt of  p rec i p i tat i o n of  mate r i a l  l eached from 
map l e l eaves , wi th spec i e s d i fferences  a l so  ev i dent .  Acer sacchar i num 
l os t  15% of i ts i n i t i a l dry we i ght as prec i p i tate , whi l e  prec i p i tat i on 
accou nted for l es s  than 5% of  the i n i t i a l dry we i ght of  Acer saccharum . 
Hynes et a l . ( 1974 ) stated that the fo rmati o n  of parti c l e s by comp l exi ng 
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o f  d i s s o l ved o rgan i c  matter ( Dot� )  wi th  d i va l ent meta l s ,  e . g . , h umus/meta l 
comp l exes ( Sc h n i tzer 1969 ) , are p robab l y  found i n  streams . Wi th i n one  
hour after i ntroduct i on , s ter i l e  l eaf/water c u l tures  s howed prec i p i tate s 
s i m i l a r to detri tus  fo und i n  the f i e l d .  I nfrared spectroscopy s h owed 
that there was a g reat s i m i l ari ty between  detr i tus  and meta l /o rgan i c  
comp l exes of  known we i ght o f  fu l v i c  ac i d .  Greate r var i abi l i ty was seen  
compari ng the l aboratory p rec i p i tates and fu l v i c  ac i d  comp l exes , pos­
s i b l y  due  to  the l ac k  of  1 1 ag i ng 1 1  fo r the  l aboratory materi a l . 
The s i gn i f i cance of  d i s s o l ved o rgan i c  carbon to the consumer  i n  the 
stream system i s  s t i l l  poo r l y  u nderstood , but  some headway i s  now be i ng  
made . In  the ear ly  l 960 1 s ,  oceanograp hers  became act i ve l y  i nterested  i n  
the fate of  the l arge d i s so l ved  o rgan i c  carbon poo l  ( l  mg/ l ) i n  the 
ocea n .  For  the who l e ocean c o l umn , quanti ti e s  of  DOC are several  orders 
of magn i tude greater than the l i v i ng  fracti o n .  P rev i ous  to th i s  t i me 
d i s s o l ved  o rgan i c  carbon was thought to be avai l ab l e to con s umers o n l y  
through bacter i a l  metabo l i sm .  However , s evera l i nvest i gators  were ab l e  
to s how that o rgan i c  parti c l e s commo n l y  fo rm by ab i oti c aggregat i o n .  
Th i s  i nvo l ves  adsorpt i o n  o n  free s urface s , s uch  a s  s o l i d  objects , 
bubb l e s ,  o r  the sea s urface i ts e l f .  The aggregates  are soon  i nvaded by 
bacter i a .  Bay l o r  and Sutc l i ffe ( 1 96 3 )  s ucce s s fu l l y  grew br i ne  s h r i mp o n  
part i c u l ate matte r obtai ned by bubb l i ng a i r  through  f i l tered s e a  wate r .  
O ne source  of  t h e  d i s so l ved o rgan i c  carbon was exudates from phytop l an k­
ton ( Fogg 1965 ) .  Th i s fo rmat i o n may have l on g  term s u rv i va l  va l ue for 
the commu n i ty as  a who l e ,  s i nee it pro v i  des a source of  n utri ents  for 
the zoop l ankton duri ng t i mes  of  l ow phytop l an kton dens i ty .  
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Severa l i nvest i gators attempted to dup l i cate the s e  res u l ts i n  fre s h  
water wi th  l i tt l e s ucce s s .  Howeve r ,  L u s h  and Hynes  ( 1973 ) c l ear l y  s howed 
that the p he nomenon  does occur  i n  fres h  water .  The authors  1 eached 
sene s c i ng l eaves of  var i ous  spec i es of  vegetati o n  and fo l l owed the  pat­
tern of part i c u l ate matter fo rmat i o n  ( afte r f i l trat i o n )  i n  both ster i l e  
and non ster i l e  cond i t i ons , d i ffe r i ng pH regi mes , and d i ffer i ng i o n con­
centrat i ons . They found that the amo unt of aggregat i o n  was dependent on  
the  pH of  the s o l uti on  ( h i gher  pH- faster fo rmat i o n ) , the spec i e s of 
p l ant , the presence of i on s  ( spec i f i ca l l y  ca l c i um ) , and the degree of 
turb u l ence . Parti c l es formed from 1 eaf 1 eachates at rates rang i ng  from 
3% to 23% of i n i t i a l amounts of d i s so l ved organ i c  matte r i n  24 hours . 
CHAPTER  I I  
THE STUDY S ITE 
Wa l ker Branch  wate rshed ( F i gure 1 )  i s  s i tuated i n  the R i dge and 
Val l ey Prov i nce of the Appa l ach i an H i gh l ands ( Fe n neman 1938) and i s  l o­
cated o n  the Department of  Energy Re servat i o n  i n  Anderson  County , Tenn­
es see , l at i tude 35°  N ,  l o ngi tude 84°  W .  I t  occup i es 97 . 5  hectares  ( ha )  
and cons i s ts of  two s ubcatchments , the we st  fork ( 38 . 4 h a )  a n d  t h e  east  
fork ( 59 . 1 ha ) , dra i ned by the we s t  and east forks  of  Wa l ke r  B ran c h , re­
spect i ve l y ,  F rom the conf l uence  o f  these  two b ranche s , 30 meters  b e l ow 
the gag i ng  s tati ons , Wa l ke r  Branch f l ows approxi mate l y  800 mete rs  s outh , 
empty i ng i nto Me l to n  H i l l  Lake , whi ch  i s  formed by the i mpoun dme nt  o f  
the C l i nch R i ver , 53  ri ver k i l ometers above the conf l uence  of  t h e  C l i nch  
and  Tennessee  R i vers . 
Oak  R i dge i s  l ocated i n  the broad Te nnes see  Val l ey between  the Cum­
ber l and Mounta i n s  to the northwest  and the G reat Smo ky Mounta i n s  to  the 
s outhea s t .  From i ts greate s t  e l evati o n  i n  the s tate (a po i nt near Br i sto l  
640 meters above sea  l eve l ) ,  the  va l l ey gradua l l y  s l opes s outhwe s tward 
to an  he i ght of about 180 meters i n  the v i c i n i ty of Chattanooga . 
The Tenne s s ee Val l ey was formed by the weather i ng of  the unde r l y i ng  
l i me stone  and s ha l e that are l e s s  res i s tant than the rock u nderl y i ng the  
adj o i n i ng H i gh l ands . I t  vari es  from p l ace to p l ac e  i n  both re l i e f  and 
e l evat i o n .  Severe fo l d i ng a n d  fau l t i ng have l eft many o f  the roc k  beds  
i nc l i ned  at h i gh ang l es or  actua l l y  overturne d , s o  that there may be  
s everal  expo s ures  of  the  same beds . Fo l d i ng fau l t i ng ,  and d i ffere nt i a l  
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weathe r i ng have caused r i dges to form o n  t h e  more re s i s tant roc ks . As  a 
consequence , the domi nant r i dges and va l l eys fo l l ow the structure o f  the  
exposed  roc k  format i o n s . The  res u l t  i s  a s er i e s  o f  para l l e l , re l at i ve ly  
narrow phys i ograp h i c  be l ts ( r i dges and  val l eys ) , the  axes  of  wh i ch c ro s s  
the area i n  a northeast- s o uthwes t  d i rect i o n .  M o s t  o f  t h e  mo re rugged 
r i dges are on  i nterbedded sandstone  and s ha l e and argi l l aceous  l i me s tone . 
Much  o f  the l ands cape over  cherty do l omi t i c  l i me s tone  i s  a l most a s  h i gh 
as the rugged s ha l e ri dges , but  the r i  dgetops  are b roader and 1 e s s  
s harp l y  b ro ken , wi th smoother rou nd-topped ri dge s , typ i ca l  o f  karst- l i ke 
topography . Many o f  the sma l l s urface dra i n s  l ead to s i n kho l e s , where 
the runoff water  enters s ubterranean channe l s .  Part o f  the runoff wate r ,  
h owever , p roceeds through a parti a l l y  formed dendr i t i c  s u rface system to 
permanent s u rface streams i n  the s h a l e va l l eys . 
O ne  s uc h  do l om i t i c  r i dge , Chestnut  R i dge , forms the northern bou nd­
a ry of Wal ker Branch waters hed , wi th a max i mum e l evat i o n  on the water­
s hed  of over  375 meters . It i s  dra i ned by Wa l ker B ranc h , wh i c h has an 
e l evati o n  o f  265 meters at the conf l uence o f  the  two forks , a nd f l ows i n  
a n  approx i mate l y  northwest  to s o utheast d i recti o n .  Topography i s  h i l l y 
( F i gure 2 )  wi th two-th i rds o f  the l and s urface hav i ng s l opes  g reater 
than 20% and 45% o f  the l and hav i ng greater than 30% s l ope ( C ur l i n  and 
Ne l s o n  1968 ) .  The s teepest s l opes  are genera l l y  a l ong  drai nage c han­
n e l s ,  a l though the upper reaches  of  i ntermi tte nt channe l s extend near 
r i dgetops  where s l opes are genera l l y  15- 30% o r  l es s .  A l s o  present are 
areas o f  s l ope l e s s  than 30% around the conf l uence  o f  certa i n drai nage 
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l ower reaches  of  t h e  drai nage network .  O n l y  11% o f  t h e  watershed has 
s l opes  l e s s  than 12% ( Cur l i n  and Ne l son  1968) . 
The wate rshed  l i es  o n  Knox D o l omi te , the maj o r  aqu i fe r i n  the  area . 
I ts l i ght to med i um gray rock  i s  s i l i ceous , crysta l l i ne ,  and bas i c  i n  
react i on , wi th c he rt abundant i n  the upper part .  It  i s  eas i l y  weathered 
and conta i n s  l arge s o l ut i on cavi t i e s . I t  i s  over l a i n  by a 10- 30  meter 
res i dua l  mantl e of cherty c l ay wh i c h i s  a l s o  pocked  wi th  s o l ut i o n  c han­
ne l s l ead i ng down to bedrock .  The b edroc k i s  of  l ate C ambr i an to e ar l y  
Ordov i c i an age a n d  d i ps t o  t h e  s outheast a t  a 3 5 °  a ng l e ,  wi th bedd i n g  
p l anes  str i k i ng N 6 0 E  ( Cur l i n  a n d  Ne l s o n  1968) . 
S o i l s  formed over th i s bedro c k  are Typ i c  Pa l eudu l ts c haracteri zed 
by l arge amo unts of  chert . Low base  s aturat i o n  and  exchangeab l e  bases , 
poor n utri e nt s tatus ( P  and N ) , l ow cati on  exchange capac i ty ( CEC , ex­
p re s sed  as meq/100g ) ,  and h i g h  i nf i l trat i on capac i ty ( and  permeab i l i ty )  
are c haracteri s t i c wi th c l ays cons i s t i ng of  kao l i n i te wi th  l e s ser  amounts  
of  verm i c u l i te ,  hydro us  m i ca , and quartz . Thes e  re s i dua l  s o i l s  are so  
h i gh l y  weathered  that  the  pH i s  q u i te l ow ( 4 . 2-4 . 6 )  cons i der i ng  the  
nature of the  parent materi a l . O rgan i c matter content ranges from 5 . 74 
to 6 . 31 ppm i n  the Al hor i zon  of  the s e  so i l s ,  whi l e  va l ues  for the B2t 
hor i zon  range from 0 . 54 to 0 . 63 ppm . ( Peters et a l . 1970 ) . 
Predom i nant s o i  1 ser i e s  are F u l l e rton o n  the  r i  dgetop s and Bod i ne 
o n  s teeper s l opes , together encompa s s i ng 90- 96% of  the waters hed are a .  
C l a i borne  s er i e s  occup i e s  i s o l ated pos i t i on s  a l o ng  t h e  cre e k  and l owe r 
s l opes .  The  maj or  d i ffe rence between  F u l l erton and Bod i ne i s  that the 
forme r conta i n s  twi ce as much c l ay i n  the B hor i z o n .  Therefore , i t  has 
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s l i ght ly  h i gher  CEC , whi l e  the Bod i ne  has  more c he rt i n  the l ower hori ­
zons . Peters  et a l .  ( 1970 ) stated that a compar i son  o f  the Bod i ne and 
F u l l erton revea l s  an  overri d i ng  s i m i l a r i ty .  The C l a i borne  s o i l , morpho l ­
ogi ca l l y  s i m i l ar to the Bodi n e  and F u l l e rto n , has  a h i gher  CEC  i n  upper 
hor i zons  and overa l l h i gher base s aturati o n .  
Typ i ca l  of  t h e  oak- chestnut  forest regi o n  o f  the Appa l acha i n Moun­
tai n s  ( B raun  1950 ) , the fo rest i s  domi nated by o aks ( e spec i a l l y  Querc u s  
pri n u s , .Q .  a l ba ,  and .Q .  rubra)  and h i c kor i e s  ( Carya tomentos a ,  f. .  
cord i form i s ,  and f.. ovata ) wi th mesophyte s ( espec i a l l y  L i r i odendron  
tu l ipi fe ra and Ae scu l us octandra) present  i n  the coves and b ottoms and 
s ome p i ne o n  the r i dges . The  terrestr i a l  vegetat i o n  has been  c l as s i f i ed 
o n  the bas i s  of  an  i ntegrated o rd i nat i on-c l a s s i f i cat i o n ana l ys i s  of  the 
overstory vegetati o n  (Gri gal  and Go l dste i n 1971 ) , wi th four vegetati on  
types  recogn i zed :  (1)  p i ne ( p redom i nant ly  P i  n u s  ech i  nata  and  £. 
v i rgi n i ana ) , ( 2 )  ye l l ow pop l ar ( L i r i odendron t u l ip i fe ra ) , ( 3 )  
oak- h i c ko ry (Quercu s  spp . , Carya spp . ) ,  and (4 )  chestnut oak  (Quercu s  
pri nu s ) .  C haracter i s t i c s  o f  these  fou r  vegetat i o n  types  are presente d 
i n  Tab l e  1 .  The forest types  have a mean basa l  a rea rangi ng from 2 2 . 2 
m2/ha for the oak- h i c kory type , to 26 . 0 m2/ha for the chestnut oak  typ e .  
Smal l open areas , the res u l t  of s o uthern p i ne beet l e ( De ndroctonus  
frontal i s )  i n fe stat i o n , are now i n  a s tate o f  rap i d  s ucces s i on .  I n  1967 , 
two fi res occurred on  the watershed .  O ne affected fou r  acres and the 
other 86 acres , the l atter mai n l y  conf i ned to the east for k  wate rs hed . 
Together ,  the f i res  b u rned 38% of the tota l wate rshed area , 15% severe l y .  
I n  these  l atte r areas , s ome overstory wa s des troyed and i s  now be i ng 
repl aced by herbaceous  and woody undergrowth . 
T a b l e  1 .  Characte r i s t i c s o f  the vegeta t i o n ,  topography and s o i l s  o f  the  fore s t - types studied  on the 
Wa l ker B ranch Wa tershed ; each fores t - type is  represented by six  0 . 08 ha p l o ts a n d ,  where 
a p p rop r i a t e ,  mean va l ues o f  propert i e s  and thei r ranges ( i n  parenthe s e s )  over these p l o ts 
a r e  g i v en . 
Forest-Typed 
Pa rame ter 
Basal a re a  ( m2 ha- l ) 
Percentage o f  b a s a l  a rea 
in v a r i ou s  spec i e s  
P i n u s  e c h i n a t a  & 
""""P.V1 rg i n  1 ana-
Qu e rc u s  ru bra , 
� t i � c oc c i nea 
�- fa l ca t a  � e r c u s  a l ba & Q. s t e l l a ta 
uercus  �n nus 
ITi'loaeri ron tul i efera 
c� s p p .  
Acer rubrurn 
�ssa syl va t i �!l��!'"u_s 
fl_o_r-_i_cj!l_.LQ_x�n_<!t:CJ!l. 
a rbo reum 
� �d i fo l i a  
O ther  s p ec 1 es 
5 1 o pe ( 0 )  
Topogra ph i c  pos i t i on 
So i l  c h a r a c t e r i s t i c s 
O r§a n i c  m a t t e r  content 0;oh 
pH 
L i r i odendron 
P i nu s  tuTf21'era 
24 . 0 ( 1 9 .  1 -2 9 . 4 )  2 5 . 4 ( 23 . 5- 3 0 . 7 )  
64 . 3 ( 45 . 2-86 . 8 )  l .  7 ( 0- 1 0 .  0 )  
3 . 3 ( 0 -9 . 9 ) 4 . 5 ( 0- 9 . 0 )  
0 . 5 ( 0- 2 . 0 )  9 . 3 � 0-28 . 3 )  
0 2 . 6  0-8 . 5 ) 
1 6 . 6 ( 4 . 9- 3 7 . 5 )  4 9 . 9 ( 3 6 . 5 - 70 . 5 )  
1 .  7 ( 0-4 .  9 )  7 . 1 ( 0- 22 . 0 )  
0 . 7 ( 0- 3 . 5 )  4 . 7 ( 0- 1 3 . 8 )  
9 .  2 ( l .  1 - 1 9 .  l )  6 .  9 (  l .  4-29 .  5 )  
0 3 . 5 ( 0 - 1 7 . 5 ) 
3 . 8 ( 0- 1 5 . 5 ) 9 . 8 ( 0 . 7-35 . 9 ) 
1 3 ( 3 - 2 2 )  1 6 ( 5-28)  
U pper r i dge S t ream b o t t c.ns , 
s 1 opes l owe r s l ope s ,  
protected upper 
s l opes 
1 .  8 - 6 .  5 3 . 3-6 . 3 
4 . 2-4 . 5  4 . 2 -4 . 3  
a Accord i n g t o  t h e  c l a s s i f i ca t i on o f  G r i ga l  & Gol d s te i n  ( 1 97 1 ) .  
b A h o r i z o n .  
S o u r c e :  Hende rson et a l . 1 9 7 7 b  
Quercus 
Pri nus  
2 6 . 0 ( 1 9 . 9- 42 . 4 ) 
4 . 3 ( 0- 9 .  7 )  
1 1 . 2 ( 0- 28 . 2 )  
9 . 8 1 1 .  5-26 .  6 )  
4 7 . 5  28 . 3- 7 2 . 0 )  
0 . 3 ( 0- 1 . 7 ) 
6 . 2 ( 0-8 . 4 )  
8 .  3 ( 0- 1 4 . 2 )  
9 . 1 ( 3 . 3 - 1 9 . 7 ) 
0 
3 . 3 ( 0-8 . 5 )  
1 5 ( 4- 2 3 )  
U p p e r  r i d ge 
s l opes 
1 . 5- 5 . 7  
4 . 5- 4 . 6  
Quercu s -
C a ry a 
22 . 2 ( 1 9 . 3- 2 9 . 3 )  
l .  5 ( 0 - 5 .  0 )  
8 .  7 ( 0-25 .  7 )  
l 8 . 5� 0-4 4 . 8l 
1 8 . 2  0- 27 . 5  
3 . 1 ( 0- 1 7 . 0 )  
2 7 .  4 ( l .  3 - 5 1  . 6 )  
6 . 4 ( 0- 1 0 . 8 )  
1 2 . 8 ( 7 . 5- 1 6 . 6 ) 
0 . 9 ( 0 - 5 . 6 ) 
2 . 6 ( 1 . 1 - 7 . 3 )  
1 4 (  3 - 2 1 ) 
M i d - a n d  upper 
r i dge s l ope s 
1 . 8- 6 . 5 
4 . 2- 4 . 5  
29 
30 
The l and wh i c h i nc l udes Wa l ker B ranch watershed  was acqui red by the 
U . S . government i n  1942 as the AEC Oak R i dge Re s e rvat i o n .  Four home s i te s  
were l ocated d i rec t l y  o n  the waters hed , wi th agri c u l ture p ract i ced  o n  
21% of  t h e  area wi th  vary i ng degrees o f  i nten s i ty .  P o o r  agri c u l tural  
practi ces  (wi th c u l t i vati o n  and burn  pastu r i ng )  l ed to s ubstanti a l  
eros i on .  The  area has undergone s ucces s i on s i nce  1942 ( Auerbach e t  a l . 
1971 ) . 
Thi s paper reports researc h  o n  the 38 . 4  ha  wes t  for k  catc hme nt .  The 
west  fork of Wa l ker  Branch i s  a pere nn i a l f l ow stre am fed exc l u s i ve l y  by 
spr i ngs  and  seep s  that ari s e  i n  the do l omi t i c  l i me s tone . Stream gradi e nt 
averages 5 5 . 9 m/km and mean annua l  d i s c harge i s  10 . 5 l i ter/sec ( E l wood 
and Ne l s o n  1972 ) . The s ubs trate con s i sts  pr i mari l y  of s andy and cobb ly  
grave l  and bedrock .  Ave rage c hanne l  wi dth , s tream wi dth , and mean depth 
are 2 . 77 m ,  1 . 95  m ,  and 7 em respect i ve l y ,  the l atter two va l ues  def i ned 
at base f l ow condi t i ons . Approxi mate l y  60 spec i es of  benth i c  macro i nver­
tebrate s c ha racter i ze the bottom commun i ty ,  w i th near ly  a l l orders o f  
aquat i c i nvertebrates repres e nted .  P r i mary p roduct i o n  C �  20  mg/m2/ day , 
E l wood and Ne l son  1972 )  i s  accomp l i s hed  ma i n l y  by d i atoms , wi th s ome 
fi l amentous a l gae and mo s s  ( Font i na l i s  s p . ) pre sent  i n  i s o l ated areas , 
a l ong wi th smal l s tands of  waterc res s  ( Nasturti um offi c i na l e )  near the 
spri ng  mouths . 
Based o n  one  and one- ha l f years 1 data from S urber s amp l e s  taken i n  
the stony ri ff l e hab i tat (the  mo s t  wi despread type  of h ab i tat i n  Wal ker 
B ranch ) ,  E l wood ( persona l commun i cati o n )  found that of  the 1 6  dom i nant 
s pec i e s of benth i c  mac ro i nve rteb rate s present  i n  Wa l ke r  Branch ,  a l l but 
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three were detr i t i vores t o  o ne  degree  o r  anothe r .  F urther  ev i dence  of 
the dependence of  the cons umer pop u l ati o n  on a l l ochthonous  detri tu s  was 
gi ven by E l wood ( i n  Auerbach and Ne l s o n  1 97 l b ) , where d i vers i ty of 
benth i c  macrofauna ( modi fi cat i o n  of the Shannon  i ndex) was s h own to be 
at peak l eve l s  d ur i ng  fa l l  to ear l y  spr i ng when i nput  of a l l ochthonous  
l eaf l i tter was  max i ma l , i nd i cat i ng that  the l i fe cyc l e s  o f  members  of  
the  benth i c  commun i ty we re keyed to seasona l  i np uts o f  a l l ochthonous  
organ i c  matte r .  
T h i s dependence on  a l l ochthonous  detr i tus  was further demon s t rated 
by P32 tracer stud i e s  (Auerbach and Ne l son  l 971a) , wh i ch s howed that the 
popu l at i o n s  of  s na i l s  (Go n i obas i s  c l avaeform i s )  a l one  had a cons umpt i o n  
greater than cou l d b e  s upp l i ed by t h e  peri p hyt i c  d i atoms . Auerbac h e t  
a l . ( 1 970 ) conc l uded , " I t appears that a l mo s t  t h e  enti re troph i c  s truc­
ture of the stream i s  heterotroph i ca l l y  based , s i nce  most of  the  food 
s ource of pr i mary con sumers i s  depe ndent on  p roduct i on that occurs out­
s i de the s tream ecosystem .  1 1  
The s tudy reach extended from the most downstream po i nt of  uncon­
f i ned f l ow (38 .  l meters above  the we i r) to the  upper  l i mi t o f  pere n n i a l  
f l ow ,  a d i s tance of  335 . 3 meters . 
CHAPTER I I I  
METEORO LOGY AND HYDRO LOGY 
The c l i mate of the area i s  c l as s i f i ed as h um i d mesothermal  (Thorn­
thwa i te 1948 ) and typ i ca l  of  the  southern Appa l ac h i an regi o n , w i th mod­
e rate l y  coo l  s ummers and m i l d  wi nters . Because  of i ts l ocati o n  i n  a 
val l ey s u rrounded by mounta i n s , the l oc a l  c l i mate i s  s omewhat mode rated .  
Annua l  mean temperature , based  o n  Oak  R i dge Town s i te Stat i o n  data 
for 1948- 1972 ( O RATD L 197 2 )  was 14 . 4°C , w ith  a range of  month ly  means of 
3 . 3 °C  i n  January to 24 . 9°C  i n  J u l y .  Temperatures  l es s  than - 17 . 8° C  ( 0 ° F )  
or  greater than 3 7 .  8°C ( 100° F )  are uncommon .  The fro st- free p er i od 
averages 200 days  ( O RATD L 1972 ) .  U s i ng the Thornthwa i te and Mathe r  
( 19 5 7 )  month l y  temperature i ndex t o  e s t i mate potent i a l  evapotran sp i ra­
ti o n ,  a va l ue of 76 . 5  cm/yr can be  ca l c u l ated for the Oak  R i dge area . 
Mean annua l  prec i p i tati o n  for the Oak  R i dge area i s  140 . 1 em ( O RATD L 
1972 , and year l y supp l ements ) ,  b ut the mean for the 1970 - 1976 per i o d  was 
g reate r ,  averag i ng 151 . 1 em ( Henderson  et  a l . 1977b ) . Based  on the h i s ­
tor i c  reco rd for  month l y  mean  p rec i p i tati o n , ra i nfa l l i s  re l at i ve l y  
eve n l y  d i s tr i b uted through the year ( F i gure 3 )  w i th t h e  general  trend 
be i ng toward wet wi nte rs , comparat i ve l y  dry spr i ngs , wet s ummers , and 
dry autumn s .  Ave rage mo nth l y  frequency o f  prec i  p i  tat i on genera l l y  
fo l l ows t h e  trend fo r month l y  vo l ume . Approx i mate l y  o ne day i n  every 
three rec e i ves  p rec i p i tati o n , wi th 55% of  thes e  days rece i v i ng l e s s  than  
1 em o f  rai n and 90% rece i v i ng l es s  than 3 em ( Henderson  et a l . 1977b ) .  
Howeve r ,  the rai n fa l l dur i ng  days wi th prec i p i tat i on greater than 3 em 
32 
33  
account  for 35% o f  the  tota l  annua l  rai nfal l ,  wh i l e  o n l y  20% i s  accoun­
ted  for by  the  days wi th l es s  than 1 em o f  ra i n .  Per i ods  of  f i ve con­
secuti ve days wi th no  p rec i p i tati o n  occur  four  to f i ve t i mes per  year 
wh i l e  peri ods of  10 consecut i ve days occur  one to two ti mes per year , 
w i th dry per i ods  of  greater than 11 days  occurr i ng  l es s  than once  per 
year . Le s s  than 20% o f  the per i ods  o f  no ra i n  exceed one  wee k  for  a 
g i v e n  yea r .  Snowfa l l averages 24 . 2 em , w ith  a max i mum of  105 . 2 em , and 
w i th some years hav i ng o n l y  a trace ( ORATD L 1972 ) .  Once  s now i s  o n  the 
ground , it  u s ua l l y  d i sappears rap i d l y .  
Whi l e  mont h l y  mean va l ues  for rai nfa l l ( from the h i stori c record)  
s how s easona l  trends , p rec i p i tati o n  i s  h i gh l y  var i ab l e b oth o n  an  annua l  
bas i s ( 95 . 0 -187 . 5 em)  and  for  any month from year  to year . For  examp l e ,  
Octobe r ,  the dri e st  month , had prec i p i tati o n  rang i ng from a trace to 
17 . 65 em .  J u l y  (mean 14 . 20 em) and Jan uary ( mean  13 . 74 em)  are the 
wette st  months , i nd i cati ng  the  b i modal i ty i n  seasona l  d i s tr i but i o n  of 
p rec i p i tati o n .  Records i nd i cate that month l y  prec i p i tati o n  has vari ed 
from 3 .  94 em to 48 . 95 em for J u l y  a nd from 4.  72 em to 3 3 . 70 em for 
J anuary .  Some of  the h i ghest  month l y  means have occu rred duri ng  nor­
mal l y  d ry autumn month s .  
McMaster ( 1967)  prese nted a n  i so hyetal map o f  the Oak  Ri dge area 
based  o n  TVA data (Tennes s e e  Val l ey Authori ty 1960 ) fo r the water years 
1936-1960 . I t  s h owed a range of mean an nual  prec i p i tati o n  from g re ate r 
than 147 . 32 em to the northwe st of Oak  R i dge ( edge of  Cumber l and P l ateau)  
to  116 . 84 em  i n  the  northeast , a d i stance of approxi mate l y  20 mi l e s .  
Th i s  co u l d  further exp l a i n  the vari ab l e nature of the prec i p i tat i o n 
regi me . 
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Another factor contri b uti ng  to the var i ab i l i ty i n  the prec i p i tat i on 
regi me i nvo l ves  l oca l i zed  i nte nse  storms . The most  i nten s i ve s to rms 
occur  as v i o l ent  thundersto rms i n  s umme r ,  one  (August 10 , 1960 ) hav i ng 
b rought near ly  23  em of rai n i n  3 h ours . The l i m i ted  areal  extent of  
th i s storm i s  e v i denced by the fact that o n l y  0 . 08 em was recorded at a 
record i ng gage 12 m i l es away ( McMaster  1967 ) .  Max i mum i nte n s i ty o f  the 
s to rm was 8 . 71 cm/hr ,  wh i ch has  a recurrence i nterval  of  greater than  
100 years . The 100 year maxi mum 24 hour  ra i n fal l i s  2 1 . 59 em (McMaster 
1967 ) .  
U s i ng  the annua l  water ba l ance o f  the waters hed fo r s i x-year per i od  
( 1970- 197 6 ) , Henderson  et a l . ( 1977b ) have  ca l c u l ated actual  evapotrans­
p i rati o n  as 6 5 . 3 em/yr .  The d i fference ( 11 . 2 em) betwee n  p red i cted eva­
potransp i rat i o n  of  76 . 5  em ( Tho rnthwa i te and Mather 1957 ) and actual  
evapotransp i rati o n  i nd i cates a water defi c i t  dur i n g  the growi ng  season  
of  most  years , and br i ngs  i nto foc us  the  i mpo rtance of  the  seasona l  d i s­
tri buti o n  of  prec i p i tati o n .  Under ave rage year l y  cond i t i o n s , so i l  mo i s ­
ture ut i l i zati o n  i nc reases  dur i ng the  d ry spri n g  per i od , l eadi ng to s o i l 
wate r def i c i ts dur i ng the s umme r ; b ut s ummer rai n fa l l ,  e spec i a l l y  dur i ng  
J u l y ,  u s ua l l y  prevents ser i ous  i mpa i rment of  p l ant  growth ( C ur l i n  and 
Ne l son  1968) . Years wi th h i gh but  u neve n l y  d i str i b uted rai nfa l l ,  wi th 
drought per i ods  dur i ng the growi ng  season , wi l l  restr i ct transp i rat i on 
l os s e s  to a greater exte nt than years wi th l e s s , but  more eve n l y  d i s­
tr i b uted rai nfal l .  Sheppard and Henderson  ( 1973 )  conc l uded that  the  
restri cti o n  of  transp i rat i o n dur i ng the growi ng season  restri cts b i omas s  
producti o n  o n  Wa l ker Branch  watershed .  
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The year ly  pattern of  s treamfl ow o n  Wa l ker B ranch  i s  d i rec t l y  re­
l ated to the prec i p i tati on  reg i me and to seasona l  c hanges  i n  s o l a r  rad i a­
t i on ( e nergy) , temperature , and b i ot i c acti v i t i e s o n  the waters hed 
(wh i ch i n  turn determ i ne evapotransp i rati o n )  be i ng modi fi ed by the 
geo l ogy of the bas i n .  
F i gure 3 ,  based  o n  1970- 1976 waters hed data , s hows the yea r l y  cyc l e 
of s o i l mo i sture as  the res u l t of  the i nteract i on of  i ts determ i n i ng 
factors , prec i p i tati on  and evapotran s p i rati o n .  Beg i n n i ng i n  m i d -fa l l ,  
after base- f l ow has reac hed i ts yea r l y  l ow ,  i nc rease s  i n  p rec i p i tat i on 
and decreases  i n  evapotransp i rati o n l ead f i rst to a recharg i ng  o f  s o i l  
moi s tu re and eventua l ly  to a s o i l water s u rp l u s .  Mo s t  of  th i s  s urp l u s 
i s  not i mmed i ate l y  apparent as  s treamf l ow ,  but  recharges  the re s i dua l  
c herty c l ay mate ri a l  ove r ly i ng  the bedro c k ,  wh i c h i n  turn feeds  u nder­
ly i ng  s o l ut i o n cav i t i es i n  the bedro c k  i ts e l f (McMaster  1967 ) . 
As  saturati o n  o f  the aqu i fer sys tem conti nues , i ncreases  i n  grou nd­
water d i s charge eventua l l y  occur , y i e l d i ng h i gher  base f l ow l eve l s  dur i ng 
the l atte r part of  fal l ( F i gure 4 ) .  Base f l ow cont i nues  to i ncrease  
through  wi nter a nd ear ly  spr i ng  when  water i nput great l y  exceeds evapo­
transp i rati on , l eav i ng  a l arge water s urpl u s , s ome of  wh i c h rec harges 
the groundwater system.  Th i s  can  be  seen i n  the data o f  McMaste r  ( 1967 )  
from a nearby waters hed , where peak  vo l ume of  g rou ndwater occu rred i n  
m i d-Marc h .  U n satu rated s o i l water drai nage a l so  p robab l y  contr i butes a 
s i gn i f i ca nt port i o n  of  the basef l ow. 
Decreas i ng prec i p i tat i on i n  m i d- spr i ng ( F i gure 3) comb i ned wi th 
renewa l of  p l ant growth and i nc rease  of trans p i rat i ona l  s u rfaces wi th 
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F i g u re 3 .  Season a l  Re l at i on s h i p Between Prec i p i tati on  and  Poten t i a l  
E vapotran s p i rat i on for Wa l ker  Bran c h  Watershed S howi ng  Per i ods  o f  S o i l Water 
Ut i l i zat i on , Wate r Defi c i t ,  and So i l  Water Recharge . 
Sou rce : Henderson  e t  a l .  ( l 9 77 b ) . 
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i ncreas i ng a i r temperatures , l eads to s o i l mo i sture uti l i zat i on and u l ­
ti mate l y , by mi d- s umme r ,  to s o i l mo i sture de fi c i e ncy . Th i s  d i s a l l ows 
i ndi rect contri but i ons  of p rec i p i tati o n to the aqu i fer sys tem , l ead i ng 
to dec reased base  f l ow l eve l s  ( F i gure 4 ) . The i nc reased  p rec i p i tat i o n  
from l ate J une  through ear l y  Augus t  i s  u s ua l l y  i n s u ffi c i ent  t o  recharge 
the e nt i re s o i l - mant l e- bedroc k system , mai n l y  due  to the fact that po­
tent i a l  evapotransp i rat i o n  i s  at i ts max i mum fo r the year .  Thus , i n  mos t  
years , r unoff decreases  dur i ng th i s peri od ( F i gure  4 ) . T h e  defi c i ency 
i n  s o i l mo i sture b u i l ds thro ugh the  end  of s umme r .  Base  f l ow conti nues  
to  decrease  through th i s  per i od a nd i nto ear l y fa l l ( F i gure 4 ) , wh i l e  
s o i l water/aq u i fe r  recharge i s  taki ng  p l ace ( F i g ure 3 ) .  Thi s s ea sona l  
re l at i on s h i p i s  demonstrated by  the fact that s umme r months ( J u ly- S eptem­
ber)  have , on  the average , the second  h i gh e st rai nfal l of a ny quarte r ,  
and the l owe st  runoff . Th i s  i s  true even  dur i n g  years o f  h i gher  than  
average ra i nfal l dur i ng the growi ng  seas o n .  S hephard and Henderson  ( 1973 ) 
noted that , i n  the dormant season , s treamf l ow fo l l owed prec i p i tat i o n  
c l os e l y ,  wi th net i np ut near zero . I n  the growi n g  seas o n , s treamf l ow was 
i ndependent of p rec i p i tat i on . Of i nterest  i s  the dramat i c  i ncrease  i n  
May i n  net  i nput  as  l eaf deve l opment p roceeds rap i d l y .  Whi l e  the  fal l 
per i od  ( Oc tober  1 to December 31)  has s l i ght ly  more rai nfa l l and  s ub­
stanti a l l y  l e s s  potenti a l  evapotran sp i rati o n  than  spr i ng ( Apr i l 1 to 
J une  30 ) ,  runoff i s  s ubstanti a l l y  greater i n  spr i ng , due  mai n l y  to the 
fact that i t  beg i ns wi th a maxi ma l l y  c harged wate rshed , wh i l e  the fal l 
per i od  u s ua l l y  beg i n s  wi th a dry sys tem . The buffer i ng  capac i ty o f  the 
terrestr i a l system can  be  seen  i n  F i gure 4 by the sma l l e r o s c i l l at i ons  
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i n  streamf l ow as compared to p rec i p i tat i on , espec i a l l y  dur i ng  the  s umme r 
months . 
The degree o f  so i l saturat i o n  o n  the watershed , a s  s hown i n  F i gure 
3 ,  has  a pro found  e ffect o n  the seve r i ty o f  f l o od i ng  wh i ch can  b e  pro­
d uced by a g i ven  p rec i p i tati o n  event . Soi l s  on Wa l ker B ranch  have a 
h i gh i nf i l trat i o n  capac i ty ( 13 . 8  cm/hr  for the F u l l e rton  B h o r i zon , 
Peters et  a l . 1970 ) , and thus  there i s  l i tt l e o r  n o  over l and f l ow even  
when  prec i p i tati o n  i s  greates t .  Most p rec i p i tati on i nf i l trates the  s o i l , 
e i ther be i ng ut i l i zed  i n  evapotrans p i rat i o n  o r  i n  recharg i ng the ground­
water system . Ave rage water  storage capaci ty of s o i l s  o n  the wate rs hed 
i s  o n l y  4 . 6 em for the uppe r  100 em of the s o i l profi l e  ( Peters et a l . 
1970 ) .  T h i s can  l ead to rather rap i d  c hanges i n  d i s c harge characte ri s ­
t i c s  dur i ng  mi d t o  l ate fa l l when evapotran sp i rati o n  i s  l ow a n d  frontal  
s to rm acti v i ty begi n s . 
D u r i ng  per i ods  of  s o i l water s u rpl u s , the  c hance for  peak  f l ow i s  
much greater than dur i ng  per i ods  o f  recharge o r  defi c i e ncy . Under s atu­
rat i o n  cond i t i ons , rai nfal l l i tera l l y  pushes  water through the s o i l ­
mant l e- bedrock system , i nc reas i ng the head p re s s u re o n  the aqu i fer 
system , thereby i nc reas i ng spr i  ngfl ow and s o u rce  area contri b ut i ons . 
Th i s i nc reased gro undwate r ,  comb i ned wi th the ra i n fa l l i ng d i rect l y  i nto 
the expanded stream channe l and that porti o n  r u n n i ng  l atera l l y  through  
the s o i l profi l e  toward the stream channe l , wi l l  y i e l d h i gh f l ows . The  
same amo unt of  prec i p i  tat i on fal l i n g  d ur i ng  peri ods of  s o i l mo i sture 
defi c i e ncy wou l d cause  l i tt l e o r  no  water  i nput  to the aq u i fe r  sys tem o r  
l ate ral  transport to s o urce a reas , wi th v i rtua l l y  a l l avai l ab l e  water 
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be i ng  red i stri b uted and uti l i zed  wi th i n  the root i ng zone ( Hender son  et 
a l . 1977 ) . T h i s wou l d  l ead to no i nc rease  i n  streamfl ow ,  and the storm 
hydrograph wou l d represent an  i nc rease  i n  f l ow due p redom i nant l y  to 
water fa l l i ng d i rect l y  i nto the stream c hanne l . 
The nature o f  the bedroc k aqu i fer system i n  contro l l i ng streamf l ow 
cannot be ove remphas i zed .  McMaster ( 1967 ) presented f l ow- du rati o n  c u rves  
for Oak  R i dge a rea  waters heds wh i ch c l ear ly demonstrate the d i ffe r i ng 
c apac i ty of the s everal  bedrock type s  of the area to mode rate streamf l ow.  
Of  i mportance here i s  the range betwee n  the h i gh and l ow va l ues  for each 
c atchment , wi th do l omi te bas i ns exh i b i t i ng the l east  spread . G re ates t  
d i ffe rences  l i e i n  t h e  l ow f l ow s i de ,  becau s e  d o l om i te bas i ns ma i ntai n 
much h i gher  base  f l ows due to the i r g reater aqu i fer  s to rage capac i ty 
a l l owi ng  them to re l ease  wate r  s l owl y as  spri ngfl ow . T h i s l arger s to rage 
capac i ty cou l d l ead to a h i gher  peak  f l ow when o ne  storm i s  fo l l owed 
c l o s e l y  by anoth e r .  
P reva i l i n g  wi nd  d i recti ons  a r e  i nf l uenced by topography , wi th  the 
maj o r i ty runn i ng  up the va l l ey ( from west  to s outhwe s t )  o r  down the 
val l ey ( no rth to n ortheas t ) . Mean wi nd speed i s  2 . 0  m/s ( O RATD L 1972 ) . 
O f  spec i a l i nterest  i s  the p redomi na nce  of s trong wi nds  i n  l ate fal l 
through s p ri ng  from the we s t- so uthwe s t .  
CHAPTER I V  
METHODS 
L i tterfa l l 
Coarse  organ i c  1 i tter ( >  1 mm ) fa 1 1  i ng  d i rec t l y  i nto th e stream 
channe l  was s amp l ed wi th a s e ri e s  of  forty-two 0 . 16 m2 po l yethy l ene  tub s 
s uspended  at 1 meter h e i ght  over randomly s e l ected l ocat i on s  a l o n g  the 
e nti re drai nage network .  Samp l i ng began o n  September 1 ,  1973 and  ter­
m i nated o n  September  1 ,  1974 , wi th  wee k l y  c o l l ect i o n s  through November , 
1973 and  month l y  co l l ecti ons  the reafte r .  
L i tte r mate r i a l  was taken t o  the l aboratory , dr i e d  a t  70°C  t o  con­
stant  we i ght , s eparated i nto l eaves , fru i ts and reproduct i ve parts , 
twi gs , and fra s s  ( fecal  pe l l ets ) , and we i ghed .  Representat i ve s amp l e s 
were as hed at 525°C  and rewe i ghed , wi th a l l we i ghts  expressed as  a sh­
free d ry we i ght .  Repre sentati ve s amp l e s we re ana l yzed for o rgan i c  car­
bon content by h i gh temperature combust i o n  ( 950° C )  i n  a p ure oxygen 
atmos p here u nder s tat i c  cond i t i ons , fo l l owed by pa s sage  through a reduc­
t i on furnace a nd s ubsequent quant i tati ve determi nat i o n  o f  the l i be rated 
co2 by pa i red thermal  conduct i v i ty c e l l s  u s i ng h e l i um as  the carr i e r .  
B l ow- I n  
B l ow- i n  traps cons i s te d  o f  1 m2 wooden frames or i e nted verti ca l l y  
wi th the ups l ope s i de open and a 1 mm wi re me s h  over the down s l ope s i de ,  
the l atter expanded at the bottom to fo rm a pocket  for reta i n i ng mate r i a l  
betwee n  c o l l ecti ons . Traps were p l aced wi th i n  1 meter of  the s treamban k  
4 1  
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whenever po s s i b l e .  To m i n i m i ze spur i ous  entrapment of l i tterfa l l ,  a 1 
m2 awn i ng ( 1  mm wi re mes h )  was s ec ured at a +45° a ng l e  (wi th the ho r i ­
zonta l ) above the open ups l ope  face o f  the trap . The awn i ng a l s o  i n­
creased the  effect i ve h e i ght of the trap . 
Trap s were  empt i ed month l y  from Septembe r  1 ,  1973 to Septembe r  1 ,  
1974 . B l ow- i n  mate r i a l  was taken to the l aboratory , separated i nto l eaf , 
fru i t  and reproduct i ve part , twi g ,  and  fras s  compo nents , d r i ed at 70°C 
and we i ghed .  Representati ve s amp l e s were as hed at 525°C  and rewe i ghed , 
wi th  a l l dry we i ghts b e i ng  expre s sed  as a s h- free . Representat i ve  
samp l es were  ana l yzed for o rgan i c  carbon content i n  a manne r i de nt i ca l  
to  that  for  l i tterfal l .  
The exper i mental  des i gn of  trap p l acement  i nv o l ved  con s i de rat i o n  of  
two maj o r  vari ab l e s , aspect and s l op e  c l as s .  Two aspects ( no rtheast­
and s outhwest )  and four s l ope  c l a s se s  ( 0- 10% o r  benches , 15- 30% ,  30- 45% , 
and 45-60%)  were recogn i zed . Except for the n ortheast- and southwes t­
fac i ng benches  (0- 10%) , wh i c h rece i ved  fo u r  trap s eac h , e i ght  traps were 
emp l oyed for each s ubgroup , for a tota l of  56 trap s .  
The  stat i st i ca l  mode l  for b l ow- i n  con s i s ted  o f  a 3-way Facto r i a l  
ANOVA ( Ki rk 1968)  wi th mai n e ffects b e i ng  aspect , s l ope  c l as s , and date . 
Ana l yse s  of  var i ance ut i l i zed  Stati s t i ca l  Ana l ys i s  Sys tem ( SAS 76 . 5 ) 
Genera l L i near  Mode l procedures (Barr et a l . 1976 ) .  S ub s eq ue nt ana lyses  
depended o n  the  s i gn i fi cance of  i nte ract i on terms i n  the  overa l l ANOVA . 
For cas e s  of  i ns i gn i f i cant i nteracti o n  terms , m u l t i p l e means tests  were 
performed , wh i l e  the pre sence of s i gn i f i cant i nteracti on requ i red  s i mpl e 
mai n effects tests  and i nteract i o n  tests , accordi ng  to K i rk  ( 1968 ) . I n  
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the  case  of  the mu l t i p l e  means  te sts , a l l p o s s i b l e  pa i rw i s e  compari so n s  
of means f o r  e a c h  s i gn i f i cant mai n  e ffect were made ( over  a l l l ev e l s of  
the  other  mai n effects ) u s i ng Tukey 1 s t0 _ 05 
( 0 . 707 x s tudent i zed  range ) 
as the cr i ter i o n  of  s i gn i f i canc e .  The s i mp l e mai n e ffects p rodedures  
i nvo l ved tests  o f  means o f  a s i gn i f i c ant ma i n  effect wi th i n  l ev e l s of  
the  other  ma i n  effect i nv o l ved i n  the s i gn i f i cant  i nteracti o n , u s i n g  the 
F s tat i s t i c  a s  the cr i teri o n  of s i gn i fi cance and the s i gn i f i cance l ev e l  
( 0 . 05/n ) dete rm i ned by t h e  n umber ( n )  o f  l eve l s of  t h e  o t h e r  mai n e ffect 
i nv o l ved i n  the s i gn i f i cant i nteracti o n .  I nteracti o n  tests were made 
wi th i n each l ev e l  of  the t h i rd mai n  effect u s i ng the F s tati st i c ,  wi th 
the l ev e l  of  s i gn i f i cance ( 0 . 0 5/ n )  determi ned by the n umber of l eve l s of  
the th i rd mai n effect . B l ow- i n  data were trans formed fo r ANOVA u s i ng the  
natura l l ogari thm p l u s  1 .  
Hydro l ogi c Mon i tori ng 
F i ve p rec i p i tati on gage s were l ocated on r i dgetops s u rround i ng the  
two watersheds  ( See  F i g ure 2 ,  page  28) , w ith  thre e  o f  the f i ve ( gages 
1- 3 )  used to determi ne p re c i p i tati o n i np uts to the wes t  fork.  Total  
prec i p i tati on was meas u red  u s i ng F i s he r  and  Porter Mode l 1548 a utomat i c  
wei gh i ng  p rec i p i tati on  recorders wi th data punched  o n  paper tape at f i ve  
m i n ute i nterva l s .  The  i ns trumentat i o n  detects c hanges of  0 . 03 i nc he s  
( 0 . 075 em )  of  p rec i p i tati o n , but  data are  recorded i n  0 . 1 i nc h  ( 0 . 2 5  em ) 
i nc reme nts . 
The we i ghted average prec i p i tati on rece i ved  by each s ubwaters hed 
was  e st i mated u s i ng the Th i e s s e n  p o l ygon method ( Th i e s s e n  1911 ) . F u r-
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ther descr i pt i on o f  the p rec i p i tati on mon i tor i n g  fac i l i t i es at Wa l ker 
Branch can  be  found i n  C ur l i n  and Ne l s o n  ( 1968 ) . 
Streamfl ow was meas u red  o n  the b ranch drai n i ng each s ubwaters hed 
u s i ng s harp- edged s ta i n l e s s  s tee l we i r  b l ades wi th a 120° V- notc h .  
Stage he i ght was recorded a t  f i ve-m i nute i nterva l s o n  b i nary coded pun­
ched tape u s i ng ana l og-to-d i g i ta l  F i s he r  and  Porter  water l ev e l  recor­
ders wi th reso l ut i o n  of  0 . 001 foot ( 0 . 03  em ) s tage h e i ght .  Streamfl ow 
as  h i gh a s  41 . 6  ft3/sec ( 1 . 2 m3/sec )  can  be  meas u red  by the  we i r  b l ade s .  
H i gher  v o l umes o f  f l ows wh i ch occur  dur i ng i nten s i ve storms are meas u re d  
by t h e  s ha rp-cre sted rectangu l ar sect i o n  above the  V- notch w i th s l i ght ly  
l es s  accuracy ( 0 . 003 foot o r  0 . 09 em  s tage h e i ght) . The  we i r ,  wh i ch i s  
set i n  concrete , and the s t i l l i ng b as i n  we re b u i l t  to the c apac i ty o f  a 
predi cted 100 year f l ood . F urther  des c r i pti o n  o f  we i r  cons tructi o n  and 
operati o n  are g i ven  i n  C ur l i n  and Ne l s o n  ( 1968 ) and Ne l s o n  ( 1970 ) .  
Streamfl ow was ca l c u l ated from the reco rded s tage h e i ghts and  the 
equati o n  of Hertz l er ( 1938)  for  120° v - notch we i rs :  
o r  
Q = 4 . 43 H2 · 449 X 0 . 0283 
Q = [41. 779 + 66 . 8( H  - 2 . 5 ) 1 · 47 ] x 0 . 0283 for s tage 
h e i ght > 2 . 5  ft ( 0 . 76 m )  
where Q i s  d i s c harge i n  m3/sec  a n d  H i s s tage h e i ght i n  feet . 
A l l ochthonous  Stand i ng C rops i n  the Stream Channe l  
The  a i m  of  the samp l i ng des i gn i n  the  s tream channe l  was  to deter­
mi ne  the e ffects of  s ubstrate type and hydro l og i c and b i o l og i c factors  
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assoc i ated wi th the l ength of expo s ure to  the s treamf l ow regi me o n  the  
stand i ng  c rop o f  o rgan i c detri tus  ( >  1 mm ) .  The fo u r  s tream hab i tat 
types  d i scus sed  i n  th i s  paper  i nc l uded stream g rave l  ( i nc l ud i n g  both 
ri ff l e and grav e l  poo l s ) , d ry gravel  ( genera l l y  l ocated a l ong  the  edges 
of the channe l ) ,  and bedroc k poo l s ,  a s  def i ned by base f l ow cond i t i o n s .  
The bedrock  poo l s and s tream grav e l  were covered  wi th water dur i ng  a l l 
f l ow cond i t i on s , wh i l e  the d ry type s  were exposed  to the streamf l ow 
reg i me o n l y  dur i ng  h i gh f l ow per i ods . A l l coarse  o rgan i c mater i a l  wi th­
i n  a 0 . 05 m2 rubber ri ng  was hand p i c ked  from the s u rface of  the s ub­
strate , w i th occa s i ona l  use of  a 25  cm2 hand net (1 mm mes h )  where much  
detr i tus  was  present .  
Degree  of  rep l i cati on was dete rm i ned to a l arge extent by the p ro­
port i ona l  representati on  of  each hab i tat type i n  the c hanne l . For  a l l 
but  the f i rst samp l i ng per i o d ,  20 , 10 , 5 ,  and 5 s amp l es were c o l l ected 
from random l y  s e l ected l ocati ons  i n  the s tream g rave l , dry grave l , d ry 
bedroc k ,  and bedroc k poo l s ,  respecti v e l y .  At the i n i t i a l s amp l i ng o n l y  
10 s tream grave l and 5 dry grave l s amp l es were take n .  Samp l e s were co l -
1 ected month l y  from Septembe r  through December 1973 , and thereafter 
app rox i mate l y  every 9 wee ks ( Feb ruary 8 ,  Ap r i l 15 ,  J u ne 21 , and Septem-
ber 1 ,  1974 ) . 
Detri tus  was taken to the l aboratory , s eparated i nto l eaves , fru i ts 
a nd reproducti ve parts , and twi gs , dr i ed  at 70°C , and each component 
wei ghed .  Rep res e ntati ve s amp l e s were ashed  at 525°  C and rewe i gh ed , 
w i th a l l we i ghts  exp res sed  as a s h- free dry we i ght .  Rep resentat i ve samp l e s  
were then  anal yzed for  o rgan i c  carbon content u s i ng the  same method as  
p rev i ous l y  desc r i bed for  l i tte rfal l .  
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The exper i me ntal  d e s i gn  for s tandi ng  c rops  i nvo l ved  a 2-way Factor­
i a l ANOVA ( Ki r k  1968) wi th date and habi tat type as  mai n effects . 
Ana lyses  of  vari ance uti l i zed  Stat i st i ca l  Anal ys i s  Sys tem ( SAS 76 . 5 ) 
Genera l L i near Mode l p rocedures  (Barr  et a l . 1976 ) , wi th s ub sequent 
a na l yses  uti l i z i ng mu l t i p l e means  tests  ( Ki r k  1968)  a s  descr i bed  for 
b l ow- i n  data . For the ANOVA ' s ,  s tandi ng  crop data were trans formed u s i ng 
the natural  l ogari thm p l u s  1 to more c l o s e l y  app roxi mate norma l i ty .  
I nc i dent  P rec ipi tati on  and Throughfa l l 
A s  d i s cu s sed  here i n ,  i nc i dent  p rec i p i tati o n  repre sents  atmospher i c 
contri b ut i o n s  to the  watershed system , wh i l e  throughfa l l repres ents  the 
mate r i a l  carr i ed to the fore s t  f l oor  after pas s age of  the i nc i dent p rec­
i p i tati on through the fo rest canopy .  Throughfa l l  , therefo re , i nc l udes 
tho s e  components  of  i nc i dent  p rec i p i tati o n wh i ch are not i ntercepted or 
b i o l og i c a l l y  removed by the vegetat i o n  canopy . The d i fference betwee n  
thro ughfa l l a n d  i nc i dent prec i p i tat i on i s  d u e  t o  remova l  from o r  uptake 
by the canopy ( Eaton et a l . 1973 , Henderson et  a l . 1977a ) .  Net removal 
of  o rga n i c mater i a l  from the canopy wou l d  therefo re i nc l ude the mater i a l  
washed  a n d  l eached from the s urface o f  the vegetat i o n  m i n u s  that port i o n  
of  the i nc i de nt p rec i p i tati o n  l oad reta i ned by the canopy as  i ntercep­
t i on o r  taken up by the fo l i age . S i nce  equ i pme nt was not  avai l ab l e  for 
s egregat i ng rai nfa l l i nputs from tho s e  occ u rri ng  dur i n g  dry p e r i ods , 
i nc i dent  p rec i p i tat i on and throughfa l l i nc l ude both  dryfa l l and wetfa l l 
contri b ut i ons . 
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Organ i c  carbon  in  i nc i dent  prec i p i tati o n  and through fa l l was  mon i ­
tored u s i ng e i ther two- o r  four- l i ter  po lyethy l ene  bottl e s , each w i th a 
po lypropy l ene  funne l  ( 12 em wi de at the outer edge of  the  cone )  i n se rted 
i n  the neck .  The funne l mouth was fi tted wi th wi re mes h  cones  ( 1  mm 
mes h  ope n i ng )  to prevent the e ntrance o f  coarse part i c u l ate matte r  i nto 
s amp l e s .  
Throughfa l l c o l l ectors we re p l aced at randoml y  s e l ected po i nts  i n  
the s tream c hanne l , pos i t i ons  be i ng  chosen  from a tab l e o f  random n umbers 
after mapp i n g .  C o l l ectors were  strapped to metal stakes dr i ven  i nto the 
stream s ubstrate . I f  a random c ho i ce turned o ut to b e  a sect i o n  of  
channe l  wi th bedrock substrate , the c l o sest  spot  w i th  adequate s u b s trate 
for anchor i ng the s take was chose n .  F unne l  mouths were 0 . 6 mete rs above 
the s ubs trate or water l eve l  to prevent sp l a s h  i np uts . Twe l ve through­
fal l c o l l ectors were dep l oyed , but  equ i pment damage and s amp l e contami na­
ti o n  res u l ted i n  fewer s amp l e s be i ng rea l i zed  dur i ng  s ome months . 
O ne  co  1 1  ector was a 1 s o  dep 1 oyed  at each o f  the three  r i dge- top 
meteoro l og i ca l  s tat i o ns borde r i ng  the west  fork waters hed ( see F i g ure 2 ,  
page 26 ) .  S i nce each ri dge- top stat i o n  i s  l ocated i n  the ce nter of  a 50 
mete r ( rad i u s )  c l eari ng wh i ch i s  kept mowed , data from these  co l l ectors 
we re expected to g i ve a rea l i s t i c  e st i mate o f  total ( d ryfa l l p l u s  wet­
fal l )  a l l ochthonous  meteoro l og i ca l  i nputs . Agai n ,  damage to and obv i o us  
contami nat i o n  of  s ome o f  the  samp l es re s u l ted i n  fewer i ntact c o l l ectors 
duri ng  s ome months . No c o l l ectors were depl oyed for i nc i dent  prec i p i ta­
t i o n  dur i ng the wi nter months ( December through February) , s i nce  no  l eaf  
c anopy was present  and  app rec i ab l e  d i ffere nces i n  organ i c  content betwee n  
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i nc i dent prec i p i tati on and throughfa l l were not expecte d .  The l ac k  of  
data for  November  1973 was  due  to the l arge amou nt o f  p re c i p i tati o n  
duri ng t h e  s to rm o f  November  26- 28 , dur i ng wh i ch t i me the  co l l ectors 
overfl owe d .  However , s i nce  the overwhe l mi n g  maj o r i ty of  the  rai nfal l 
dur i ng  th i s  month occurred after l eaf  fa l l ,  l i tt l e d i fference b etwee n  
i nc i dent  p rec i p i tati o n  and throughfa l l o rgan i c  carbon  content wou l d  b e  
expected . 
C o l l ectors were general l y  rotated mo nth l y .  However ,  o n  s evera l  
occas i o ns  when i nd i v i dua l  storm events we re b e i n g  stud i ed o r  whe n  re­
qu i red by l arge vo l umes of p re c i p i tat i o n , more frequent s amp l e retr i eva l  
was made . D ue  to the l ength o f  the s amp l e  i nterval , HC l was  u sed  as a 
pres ervat i ve ( Lo hammar 1938 , Neumann et a l . 195 9 ) , s o  that the f i na l  pH 
was be l ow 2 . 0 .  Accordi ng  to S k i nner  et a l . ( 1949 ) , few mi c roorgan i sms 
are act i ve at pH  be l ow 2 .  C o l l ectors were a l s o  pa i nted b l ac k  to h e l p 
p revent the deve l opment of  autotrop h i c  contami nants . P r i o r  to dep l oy­
ment , bott l e s  were ac i d-was hed ( 3  N H C l ) and r i n s ed twi ce  i n  d i s t i l l ed 
water ( total  o rgan i c  carbon content o f  d i st i l l ed r i n s e < 0 . 1 mg/1 ) .  
After be i ng  taken to the l abo ratory , the  contents  of  each co l l ector 
were pas s ed through a 250 �m mes h  N i tex net to remove coarse  part i c u l ate 
o rga n i c  mater i a l  ( 250 �m - 1 mm) . After record i ng the vo l ume , the s amp l e 
o r  a s ub s amp l e thereof was f i l te red through a p recombusted ( 525° C )  0 . 45 
�m open i ng  g l as s- f i ber fi l ter  ( Reeve Angel  No  984- H ) . F i l te r  and fi l ­
trate we re then  ana lyzed for o rgan i c  carbon . 
A l l o rgan i c  carbon ana lyses  were accomp l i s hed  u s i ng an Oceanograph i c 
I nte rnati ona l  Mode l 0524 Total  C arbon System ( Oc eanography I nternat i ona l  
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Corp . 1972 ) .  The  procedure i s  based on  the pers u l fate oxi dat i o n  and  
s ubsequent  i nfrared ana l ys i s  method descri bed by Menze l  and Vaccaro 
( 1964) , wi th s ubs tanti a l l abor- s av i ng  mod i f i cat i o ns ( a l s o  see Frede r i c ks 
and Hood 1965 ) .  O rgan i c carbon i s  oxi d i ze d  to co2 wi th persu l fate at 
e l evated temperatures ( > 120°C ) ,  and the carbon d i ox i de thus  produced i s  
swept through a nond i spers i ve i nfrared ana l yzer , wi th  the o utput  be i n g  
s e n t  t o  a c hart recorder equ i pped wi th a d i s c  i ntegrato r .  G l ucose  and 
i norgan i c  carbon s tandards were u s ed to prepare ca l i brati o n  c u rves . 
Stri c k l and and Parsons  ( 1968) fe l t  that the pers u l fate ox i dat i o n  renders 
e s s e nt i a l l y  tota l oxi dati o n  of  s o l ub l e  organ i c  carbon . Lower l i m i t  of  
detect i on  was l e s s  than  0 . 1 mg/ 1 . 
Regre s s i on ana l yses  were performed for conce ntrat i o n  of  d i s so l ved  
organ i c carbon  ( DOC ) , fi ne  parti c u l ate organ i c carbon  ( FPOC ) , and  total 
organ i c  carbon ( TOC )  vs vo l ume of  s amp l e emp l oy i ng  a n umber of l i near 
mode l s ,  i nc l ud i ng norma l , semi l ogari thmi c ,  l ogari thmi c ,  and i nverse  
forms . Stati st i ca l  Ana l ys i s  Sys tem ( SAS 76 . 5 ) Genera l  L i near Mod e l  P ro­
cedures ( Barr et a l . 1976 )  were uti l i zed  i n  the regre s s i on ana lyses . 
F or  stati st i ca l  anal ys i s  of i np ut of DOC , FPOC , and TOC , ca l c u l ated 
i nputs ( c o nce ntrat i on t i mes  c o l l ect i on vo l ume ) were regre s s ed on the 
wei ghted average i np ut of prec i p i tat i o n , as  mea s u red by the three rai n­
gage s s urroundi ng  the we st  fork wate rshed . Tec h n i ques  fo l l owed those  of  
Saka l  and  Ro h l f ( 1969)  for  s i tuat i o n s  i nvo l v i ng mu l t i p l e va l ues  o f  the  
dependent vari ab l e  per  observati on  o f  the  i ndependent vari ab l e .  
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Soi l Water 
Twenty- four p re s s u re tube l ys i mete rs , one i n  each of s i x  0 . 08 ha 
c i rc u l ar  p l ots i n  each of  the four fore st  types  o n  Wal ker Branch water­
s hed , were used to mon i to r  the conce ntrat i o n  of  DOC i n  the s o i l water .  
They had been  i n  p l ace for s evera l years befo re i n i t i at i on o f  th i s  s tudy 
and were we l l  equ i l i b rated wi th the s u rroundi ng  s o i l .  
Each l ys i meter con s i s ted o f  a 1 meter l ong p o l yv i ny l  c h l or i de tube 
wi th a porous cerami c c up at the s amp l i ng end , through  wh i ch so i l  water  
was d rawn by a 15 p s i  vacuum app l i ed to the l y s i meter at the begi n n i ng  
of each samp l i ng i nterval . The  cerami c cups  were  s i tuated 75  em b e l ow 
the s o i l s u rface . Wagne r  ( 1962)  stated that the pores  i n  the cerami c 
cup become fi l l ed wi th s o i l water due to c ap i l l ary s ucti o n ,  the pore 
s i ze be i ng  s uc h  that wate r i s  he l d  i n  the pores  w i th  a force s uffi c i ent  
to  s ea l  the c up aga i nst  a i r p res s u re of  at l east  15 p s i , thus  a l l owi ng  a 
vacuum to be  drawn . Open i ngs  wi th i n  the cerami c cups  are l e s s  than  1 �m 
and do not a l l ow the pas s age of  part i cu l ate matte r , i nc l ud i n g  many bac­
ter i a .  Par i zek  and Lane ( 1970)  s tated that these  p re s s u re vacuum l ys i ­
mete rs can  b e  u s ed to c o l l ect  s o i l water s amp l e s  l ong  after pan  l ys i ­
mete rs fai l to p rov i de s amp l e s .  
Lys i meters were serv i ced approx i mate ly  once  every three wee ks , wi th 
occas i o na l l y  more frequent attenti on whe n  l a rge rai n fa l l events occurre d .  
A t  s e rv i c i ng ,  t h e  vacuum was re l eased , the rubber s topper a t  t h e  upper 
e nd of  the tube removed , and a hand pump used to recover water from the 
tube . Upon evacuat i on of  the tube , the s topper was rep l aced and s ucti o n  
drawn o n  t h e  tube t o  1 5  p s i . Tests  u s i ng d i st i l l ed water ( DOC concentra-
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ti o n  < 0 . 1 mg/1)  s howed no contami nati o n  o f  t h e  water as  i t  pas s ed 
through the p ump . 
After be i ng  taken to the l aboratory , a s ub s amp l e o f  the water re­
covere d  from each l y s i meter was passed  through a p recombusted  ( 525°C )  
0 . 45 �m ope n i ng  g l a s s  f i ber  f i l te r  ( Reeve Ange l N o .  984- H )  and the  f i l ­
trate anal yzed for  DOC .  O rgan i c  carbon ana lyses  were accomp l i s he d  u s i ng 
an Oceanograph i c I nternat i ona l  Mode l  0524 Total  Carbon  Sys tem as  de­
scr i bed  for the throughfa l l .  A l though a ba l anced des i gn was p l a n  ned , 
l os s  of  vaccum i n  some l y s i meters , a l ong  wi th  c o l l ecti on o f  water i n  
o n l y  a few of  the  l y s i meters i n  s ome months ( du e  to l ac k  of  adequate 
quanti t i e s  of groundwater at certa i n dr i er s i tes ) , l ed to a rea l i zat i on 
of  l es s  than the p l anned n umber o f  obs ervati o n s  dur i n g  s ome months . 
A l l ana lyses  of  var i ance for groundwate r ut i l i zed  Stati st i c a l  Ana l y­
s i s  Sys tem ( SAS 76 . 5 ) General  L i near Mode l  p rocedures  ( Barr et a l . 1976 ) , 
fo l l owed by mu l t i p l e means test i ng  ( Ki rk  1968 ) . Regre s s i on ana lyses  
re l at i n g  DOC  concentrat i o n  to  i nf i l trati o n , computed by the  computer 
code P ROS PE R ,  a model  of  Atmo spher i c -So i l - P l ant Water F l ow ( Go l d s te i n  
and Manki n 1972 ) , fo l l owed the  p rocedures  o f  Soka l  and Roh l f ( 1969 ) for 
m u l t i p l e  va l ues  o f  the dependent vari ab l e  per  ob servat i o n  of  i ndependent 
var i ab l e .  N o  data transformat i ons  we re nece s s a ry to ach i eve norma l i ty .  
DOC and F POC  i n  Streamf l ow and Spri ngfl ow 
A cont i nuous  p roport i ona l  water samp l e r ,  s i m i l ar to that deve l oped 
at ORNL fo r use i n  the C l i nc h  R i ve r  ( Struxne s s  et a l . 1967 ) , was emp l oy­
ed at each  we i r . Howeve r ,  c ertai n modi f i cati o ns re l at i ng  to storm 
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samp l i ng have been adde d , and are d i s c u s s ed i n  detai l by John son  and 
Mi l l er  ( 1970 ) .  
Non- s torm s amp l e s were compos i ted i n  a refri gerated carbuoy ( F i gure 
5 ) . The samp l i ng system automat i ca l l y  swi tched to a fast sampl i ng mode 
when the d i s c harge rate deri vati ve c i rc u i t detected a rate of f l ow 
change that exceeded a preset adj u s  tab l e  va l ue .  A s amp l e d i vert i ng  
so l e no i d va l ve  was  acti vated wh i ch d i verted water s amp l e s  through a c o l ­
l ector arm wh i ch moved s equenti a l l y  from one bott l e to the  next at  preset  
t i me i nterval s ,  d i rected by  a counter i n  the fract i o n  c o l l ector contro l 
u n i t that was acti vated at the same t i me the  s amp l e d i verti ng s o l e no i d  
was acti vate d .  Up to 250 i nd i v i dua l  storm s amp l e s  c o u l d b e  c o l l ected 
before new bott l e s  had to be adde d .  The fract i o n  c o l l ector was acti va­
ted manua l l y  dur i ng  non - s torm peri ods  for detai l ed studi e s  s u c h  as 
d i urna l  cyc l es , or  act i vated i n  ant i c i pat i on of  approac h i n g  storms  s o  
the very ear ly  part of storm events co u l d  be  s amp l ed .  T h e  samp l er was 
often manua l l y  act i vated for s hort ( 5- 10 m i nute)  per i ods  so  that a 
1 1 grab 1 1 s amp l e co u l d  be take n .  Occas i ona l  l i ne 1 1 freeze- up , 1 1 caused  by 
mal funct i on i n g  temperature control  systems , caused  e i ther  no compo s i te 
samp l e o r  one  encompas s i ng o n l y  a port i o n  of  the wee k l y  d i scharge . A 
further  descr i pti o n  of the s amp l e r i s  found i n  C u r l i n  and  Ne l s o n  ( 19 68 ) , 
Johnson  and M i l l er ( 1970 ) , and Ne l s o n  ( 1970 ) . 
Proporti ona l  water samp l es were taken at the maj or  spr i ng  ( SW3 ) 
wi th a conti nuous  f l ow portab l e  water samp l e r .  No fast mode was avai l ­
ab l e .  Wee k ly  compos i te samp l e s were u s ua l l y  avai l ab l e from spr i n g  SW3 ,  
but the samp l e r was not housed i n  an  e nc l o s ure and wa s thus  s ubject  to 
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F i g u re 5 .  S chemat i c D i ag ram of  t h e  Water S amp l i n g  Sys tem .  
So urce : C u rl i n  and  N e l s o n  ( 1 968 ) . 
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vagari es  o f  the weathe r .  Th i s  was espec i a l l y  true dur i n g  wi nter months , 
whe n frozen samp l er l i ne s  were common .  
N e  1 s on  ( 1970 )  d i s c u s sed  the d i fferent ways water s amp 1 e s  can  be  
take n .  He stated that  i n  s i tuat i o n s  where the c hemi ca l  qua l i ty o f  the  
water does  not c hange wi th s tream d i s charge , grab  s amp l e s  are c omp l ete l y  
acceptab l e . Th i s  appears t o  b e  the general  ru l e  a t  H ubbard Bro o k  ( Bo­
rmann  and L i ken s  1966 ) .  Howeve r ,  i n  s i tuat i o n s  l i ke thos e  at Wal ker 
Branch , where water qua l i ty var i e s  wi th stream d i s charge , a proport i ona l  
samp l e r  i s  requ i red .  Actua l l y  i t  i s  d i ffi c u l t to i mag i ne a s i tuat i o n  
where concentrat i o n  of  o rgan i c  carbon  does not vary wi th s treamf l ow ,  
espec i a l l y  i n  s ummer thunderstorms i n  wh i ch l arge canopy i nputs  and 
m i nor  groundwater i np uts  occur .  
A l l samp l e s  were taken  i n  p re- l eached Na l gene  bott l es and were pre­
served wi th HC l . Proce s s i ng  was the s ame as  for  throughfa l l s amp l es .  
The s amp l e vo l ume was meas ured and the samp l e  was f i l tered thro ugh  a 
0 . 45 IJm open i ng g l a s s - f i ber  f i l te r .  The f i l trate was s tored i n  p re­
l eached g l a s s  bott l e s  unt i l a na lys i s .  F i l ters  were a i r dr i ed  and  s tored  
i n  l abe l ed petri  d i s he s .  Because  of  the  1 mm me s h  wi re s creen  cover i ng 
the rece i v i ng end of  the PVC tube , the part i c u l ate fract i o n  repre s ented 
the 1 mm to 0 . 45 IJm range . Samp l e s were subsequent ly  ana l yzed fo r con­
ce ntrat i o n  of  organ i c  carbon  u s i ng the Oceanography Mode l 0524 Total  
Carbon Sys tem ( Oc eanography I nternat i ona l  Corp . 1972 ) , u s i ng  the pers u l ­
fate oxi dat i on procedure d i s c us sed  fo r ana lyses  of  thro ughfal l ,  i nc i dent 
prec i p i tat i on and s o i l water s amp l e s . 
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Th i s  thes i s  reports o n  s treamwater samp 1 es  co  1 1  ected  dur i ng the  
peri od  from January 1973  to  Septembe r  1974 .  App rox i mate l y  1600  data 
observat i ons  were made du r i ng the twenty-month per i od .  D ur i ng the per i od  
from m i d-March 1973  to  m i d-March 1974 , v i rtua l l y  every s i gn i f i cant event 
was i nten s i ve l y  samp l ed .  
Wee k l y  we i ghted mean  c oncentrat i o ns  and wee k l y  o utputs of DOC and  
FPOC  were ca l c u l ated accord i ng  to a c omputer code  wh i ch coup l ed concen­
trati o n  and d i s c harge data sets . Th i s  code operated i n  a man ner  ana l og­
o u s  to the c ompos i te stream-water s amp l er i n  that ca l c u l ati ons  a re based  
on  i nd i v i dua l  s to rm samp l e s , wi th the compos i te data used  dur i ng  non­
storm per i ods . I n  the present  s tudy ,  grab s amp 1 e s  were often ut i l i  zed 
i n  the ca l c u l at i o n s  dur i ng  non- s to rm per i ods , e spec i a l l y  dur i ng  wee ks 
i nvo l v i ng a l ong  recedi ng hydrograph ,  o r  i n  other cases  whe n  mal functi on­
i ng of  the compos i te samp l er ( espec i a l l y  freez i ng l i ne s )  l ed to a s i g­
n i f i cant port i o n  o f  the wee k l y  f l ow b e i ng unsamp l e d .  
Concentrat i o n  a n d  o utp ut data from both i nd i v i dua l  samp l e s  ( storm 
and 1 1 grab 1 1 ) and wee kly  we i ghted concentrat i o n s  ( a s  c a l c u l ated from the 
comp uter code) were s tati st i ca l l y  ana l yzed for re l ati o n s h i p to s tream 
d i s charge ( ems ) u s i ng standard l i near  regre s s i o n  procedures avai l ab l e 
u nder P rocedure G LM (General  L i near Mode l s )  i n  SAS 7 6 . 5 ( Barr et a l . 
1976 ) .  A number  of  mode l s were emp l oyed , i nc l ud i ng  norma l , semi  l ogari th­
mi c ,  and l ogar i thm i c  form s .  
CHAPTER  V 
RESU LTS AND D I SCUSS ION  
L i tte rfa l l 
Leaf I nputs 
D i rect l eaf fa l l mean da i l y  i np uts  to the wes t  for k  of  Wal ker B ranch  
dur i ng the  1973- 1974 wate r year  are  s hown i n  F i gure 6 .  These  means  ± o ne 
standard error are s hown i n  Tab l e A1 o f  Appendi x A .  H i ghest  mean da i l y  
i np uts  occurred  dur i ng the f i rst  two wee ks o f  November ( 7 . 47 g/m2/day ) , 
a l t ho ugh the max i m um mea n  month l y  i nput  was i n  October ( 148 . 49 g/m2 ) .  
Mean dai l y  rate of  i nput  for the October 16 - November 2 per i od  ( 6 . 17 
g/m2 ) app roached that for the s ub s equent two wee k  per i o d .  
Res u l ts f o r  t h e  autumn per i od  a r e  very c l o s e  t o  t h o s e  of Gr i zzard 
et a l . ( 1976) , who s tud i ed l i tterfa l l i n  the fou r  forest types  ( Cur l i n  
and Ne l s o n  1968) o n  Wal ker Branch waters hed . Compari ng  F i gure 6 to F i g-
ure 17 o f  Gr i zzard et  a l . ( 1976 ) , smal l d i fferences  i n  the pattern , t i m-
i ng ,  and magn i tude of  l eaf fal l we re due to the s l i ght ly  d i fferent  t i m-
i ng of  samp l e  c o l l ect i o n .  Res u l ts of  the present study s ugge st that l eaf 
fal l i n  the stream system at Wa l ker Branch repres e nt s  a compo s i te o f  the 
dec i duous  forest types  stud i ed  by Gr i zzard et a l . ( 1976 ) .  
A mi nor  i nc rease  i n  l eaf fa l l  occurred duri ng  J u l y  and August  ( 2 2 . 64 
2 g/m for the two months ) ,  probab l y  a re sponse  to the extreme l y  dry con-
d i t i ons  from mi d-June  to m i d-Augu s t ,  l ed to  the ear ly  absc i s s i on o f  some 
l eaves . From December through J une , month l y  means were l es s  than 1. 70 
g/m2 . The data of Gr i zzard et a l . ( 1976 ) s howed no i nd i cat i on  of an ear ly  
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to mi d- s ummer  i nc rease i n  l eaf fal l ,  wi th the fi r st  d i scern i b l e  i nc rease  
i n  the September  2 co l l ecti o n  for the dec i duous  forest  types  they 
s tudi ed . 
Year ly  tota l l eaf fal l to the e nt i re s tream netwo rk was 372 . 0 g/m2 
( 344 . 92  kg ) ,  wh i ch i s  i n  the range o f  the 300-400 g!m2!yr reported by 
Rod i n and Baz i l ev i ch ( 1967 ) for dec i duous  forests . G r i zzard et a l . ( 1976 )  
and Gr i ga l  and Gr i z zard ( 1975 )  found , fo r the four  cover  types  ( C u r l i n  
and Ne l so n  1968) and fou r  numer i ca l  forest types  ( Gr i ga l  and  Go l dste i n 
1971 )  o n  Wa l ker Branch waters hed , annua l  l eaf fa l l i nputs  to the fo re s t  
f l oor  of  342- 398 g/m2 a n d  308- 395  g/m2 , respect i ve l y .  
Reported va l ues  for l eaf fal l t o  l oti c sys tems i nc l ude 305 g/m2 
( F i s her  1970 ) , 476 g/m2 ( H a l l 1972 ) , 315 g/m2 ( Daws o n  1976 ) , and 274 
g!m2 for a 77 day autumn peri od  ( McDowe l l and F i s he r  1976 ) .  
Total  annua l  l eaf fal l i nput to the perenn i a l f l ow s tudy reach of  
Wal ker Branch  was 345 . 4  kg .  
F ru i t and  Reproducti ve Part I nputs 
F i gure 7 presents  mean dai l y  rate s of  i nput  of fru i ts and reproduc-
t i ve parts i n  l i tterfal l for the f i fteen co l l ect i o n  pe ri ods . Thes e  means  
± one  s ta ndard error are s hown i n  Tab l e A2 of  Append i x  A .  Dai l y  rate s 
o f  i nput  var i ed  from a m i n i mum o f  0 . 01 and 0 . 03 g/m2/day for January and 
February to 0 . 44 g/m2/day for the per i od Septembe r  15 to October  2 ,  1973 . 
Autumn i np uts s h owed some b i moda l i ty ,  due  to h i gher  i np uts for the Octo­
ber 16 to November 2 ,  1973 peri od  than for the preceedi  ng two wee k  
pe r i o d .  A second peak for fru i t i nputs  was seen  i n  Apri l and May , when 
dai l y  rates of  i nput we re 0 . 26 and 0 . 2 1  g/m2 , approx i mate l y  equ i va l ent  
to the rates for the peri ods November  2- 16 and November 16 to  December 
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2 ,  1973 , respect i v e l y .  The s pr i ng peak was due mai n l y  to f l oral  parts 
of  a number  of  spec i es of trees , wh i l e  the fal l peak was p r i mar i l y  due 
to fru i ts ( e spec i a l ly  h i c ko ry ,  tu l i p  popl ar , and beec h ) . Low i np ut 
rates  dur i ng wi nter to ear ly  sp ri ng per i od were mai nta i ned a l mo st  exc l u­
s i ve l y  by tu l i p  pop l ar frui ts , s upp l emented i n  l ate wi nter- ear ly  spr i n g  
by map l e f l owers . On  a month l y  bas i s ,  October h a d  t h e  h i ghest  mean 
i nputs of  10 . 1  g/m2 . 
Res u l ts were s omewhat d i fferent from those  pres e nted by Gr i zzard et 
a l . ( 1976 )  for the oak- h i c ko ry and mesophyt i c  hardwood forest  types  o n  
Wa l ker B ranch  for 1969- 1970 , espec i a l l y  wi th regard t o  magn i tude and 
t im i n g .  F or  examp l e ,  the peak  i nput rates for mesophyt i c  hardwoo d  and 
oak- h i c ko ry forest types  dur i n g  the autumn were 0 . 39 and 0 . 14 g/m2/ day 
respecti ve l y , whi l e  the correspondi ng  va l ue  for  the  present  study was 
0 . 44 g/m2/day . 
I n  both  studi es , b i modal peaks were seen , but  the re l at i ve magn i ­
tude o f  the two peaks and the i r tempora l  patter n  d i ffered .  I n  the  p re­
sent study peak i np uts ( 0 . 44 g/m2/day )  occurred i n  the l atter part of 
September , wi th a secondary peak for fru i t  fa l l i ng over the l as t  h a l f o f  
Octobe r .  Data from Gr i zzard et a l . ( 1976)  s howed peaks  f o r  both dec i du­
ous fore s t  types  fa l l i ng  over the l as t  ha l f of  October and the l as t  ha l f 
of November , one  month l ater than i n  the pre sent study .  D ur i ng  the  l ast  
hal f of Novembe r ,  when  peak i nputs were occurri ng  i n  the mes ophyt i c  
hardwood type i n  the i r  study , fru i tfa l l i n  the present study occurred at 
a rate ( 0 . 21 g/m2/day )  wh i ch wa s o n l y  fi fth h i ghest  for the a utumn c o l -
1 ect i o n per i ods . Compar i ng the two peaks for each forest type , the 
October  peak  was greater than that for November  for the oak- h i c ko ry type ,  
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wh i l e  the rev erse  was true for the mesophyt i c  hardwood type .  However , 
for the two types  there was not a great d i fference betwee n  peak  i nputs 
( 0 . 36  and 0 . 39 g/m2/day for mesophyt i c  hardwoo d  and 0 . 15 and 0 . 13 g/m2/ 
day fo r the  oak- h i c kory type ) ,  but  there was a great d i fference  between  
forest  types ,  wi th the peaks fo r the mesophyt i c  h ardwood type about 2 . 5 
t i me s  those  i n  the oak- h i c kory type . I n  the present  study the two peaks  
we re a l s o  s i m i l ar ( 0 . 44 and 0 . 37  g!m2!day ) .  Large year  to year  vari ati o n s  
i n  m a s t  product i o n  a r e  commo n i n  dec i duous  forests . 
Another d i ffe rence between  res u l ts of  the present  s tudy and  those  
of  Gr i zzard et a l . ( 1976)  i nvo l ved wi nter and spr i ng  fru i t  fal l data . 
They fo und  a mean dai l y  i nput  for the December 2 - March 5 per i o d  of  
0 . 11 and 0 . 16 g/m2/day for the mesophyt i c  hardwood and oak- h i c kory 
fore s t  types , respect i ve l y ,  whi l e  the p res ent  study s howed mean da i l y  
i nputs of  0 . 01 - 0 . 13 g/m2/day , based  o n  month l y  data for a comparab l e  
per i o d .  S i nce the data of  Gr i zzard et a l . i nvo l ved o n l y  one  co l l ect i o n  
over t h e  wi nte r ,  the h i gh mean may have been due t o  a s ub stanti a l  i nput  
ear ly  i n  the peri od .  Thi s i s  expected to  be  the  case , s i nce the  overa l l 
peak i nput  for the mesophyt i c hardwood type  and second  h i ghest  peak  
( h i ghest  fal l peak)  for  the oak- h i c kory type occurred  i n  the i r December 
2 c o l l ect i o n .  Th i s  conj ecture i s  further s ub stanti ated because  the  i n­
p ut rate for the oak- h i c kory type du ri ng  the wi nter peri od  of  1970 was 
the h i ghest  of the s umme r through wi nter per i od , b e i n g  exceeded o n l y  by 
the rate for the next peri od ( March 5 - J une  1 ) .  Means  for thi s l atte r 
per i od were 0 . 27 and 0 . 28 g/m2/day for the oak- h i c kory and me sophyti c 
hardwood  fore st  types  respect i ve l y , wh i l e  the peak  i nput , based on  
month l y  means , i n  the present study was  0 . 26 g/m2/day recorded i n  Apri l .  
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Because  o n l y  one  c o l l ect i on was  taken  dur i ng th i s  ear l y  spr i ng per i od , 
no further mean i ngfu l  compari sons  can  be  made wi th data from the present 
s tudy , except that whe n data fo r the three month l y  c o l l ect i ons  (Apri l ­
J une ) are averaged , a va l ue  of  0 . 17 g/m2/day i s  real i zed , con s i de rab l y  
smal l er than the mean found by G r i zzard e t  a l . ( 1976 ) .  I np ut rates from 
the l atte r s tudy for J une  ( 0 . 12 and 0 . 21 g/m2/day for the oak- h i c ko ry 
and mesophyt i c  hardwood types , respect i ve l y )  were a l s o  h i gher than those  
found  i n  the  pre sent s tudy ( 0 . 06 g/m2/day) . The J u l y  data ( 0 . 05- 0 . 06 
g/m2/day )  were comparab l e  fo r the two stud i e s .  
Total  year l y  i nput of  fru i ts and reproduct i ve parts to Wa l ker Branch 
stream channe l  a s  l i tte rfa l l was 50 . 61 g/m2 or  46 . 93 kg/yr to the e nt i re 
c hanne l . I n  the study by G r i zzard et a l . ( 1976 ) , i np uts from the oak­
h i c kory and mesophyti c hardwood forest types  we re 52-63  g/m2 , w i th no 
s i g n i f i cant  d i fferences found between  fo re st  types . Thus , data from the 
present  s tu dy ,  when compared o n  an  annual  bas i s  wi th  that of  Gr i zzard et 
a l . ( 1976 ) , are qu i te s i m i l ar .  
Twi g  I nputs 
F i gure 8 pres ents mean da i l y  i nput rates of  woody mater i a l  v i a  
l i tterfa l l t o  the stream channe l  o f  Wa l ker Branch for the f i fteen  co l -
l ecti o n per i ods of  the 1973- 1974 water year .  Those  means ± one  standard 
e rror are s h own i n  Tab l e A3 of  Appendi x A.  Da i l y  rate s of  i nput  var i ed  
from a l ow o f  0 . 01 g/m2 fo r Jan uary and February to  a max i mum o f  0 . 22 
a nd 0 . 2 1  g/m2 for the October 16 to Novembe r 2 and November 2 - 16 , 1973 
peri ods , respect i ve l y .  Da i l y  i nput rates  for the N ovemb e r  16  to Decem­
ber 2 ,  1973 per i od  of 0 . 15 g/m2 we re very near the dai l y  rates for March 
and May ( 0 . 15 g/m2 for each month ) .  D a i l y  i nput rate s for other months 
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we re 0 . 06 g/m2 or l es s , wi th the h i ghest  month l y  va l ue  i n  November  ( 5 . 40 
g/m2 ) .  
The data reveal  a peak  duri ng autumn a s  tre e s  s hed  dead branches . 
Spri ng peaks are a l so ev i dent , wi th the re l ati v e l y  l ower i nput  seen  
dur i ng Apr i l a s  compared to March or  May i nd i cat i ng  that a factor s uc h  
as w i nd  may have b e e n  operat i v e .  G o s z  et a l . ( 1972 )  reported that branch 
fal l o n  Hubbard Bro o k  was re l ated to extreme env i ro nme ntal  factors  ( i . e . , 
s trong wi nds ) .  Strong pers i s tent  wi nds  i n  March ( as exh i b i ted by the  
b l ow- i n  d i s c u s sed  b e l ow) and gusts  a s s oc i ated wi th sp r i ng s torms i n  May 
cou l d have been  a factor i n  the present  s tudy .  
Gr i zzard e t  a l . (1976)  a l s o  s howed the patte rn of  rate of  i nput  o f  
branc hes  i n  l i tte rfa l l  o n  Wa l ker B ranc h to have s evera l  peaks , wi th 
maxi mum dai l y  rates of i nput  occurri ng  i n  J u l y  ( 0 . 43 g/m2/day)  for the 
oak- h i c ko ry type  and i n  the  l as t  ha l f of October  ( 0 . 27 g/m2/day)  for the 
mesophyt i c ha rdwood type .  For  the l atter type , a second  peak ( 0 . 22  
g/m2/day )  occurred duri ng the March to June  per i od , wh i l e  the spri ng  peak  
fo r the  o a k- h i c kory type was i n  J u ne ( 0 . 13 g/m2/day ) . 
Lowes t  overal l rates of  i nput fo u nd by G ri zzard et a l . ( 1976 ) we re 
i n  the December 2 - March 5 peri od ( 0 . 01 and 0 . 02 g/m2/day for the oak-
h i c kory and mesophyt i c hardwood types ,  respecti ve l y) . Except for the peak  
fo r o a k- h i c kory i n  J u ly , wh i ch may have  accompan i ed a maj or meteoro l ogi ­
ca l  event , trends for twi g fal l are q u i te s i m i l ar i n  the two studi es . 
Tota l twi g  i nput  to the stream channe l  o n  \.Ja l ker Branch for the 
1973- 1974 water year v i a  l i tterfa l l was 26 . 27 g/m2 ( 24 . 36 kg/yr) for the 
enti re stream c hanne l . For  the two dec i duous  forest types  stud i ed by 
Gri zzard et  a l . ( 1976)  the total year l y  mean branch fal l was 37 and 38 
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g/m2 fo r t h e  oak- h i c ko ry a n d  mesophyt i c hardwood types , respect i ve l y .  
That i s  s omewhat h i gher  than the va l ues  fo und i n  the present  study .  O ne 
factor wh i ch mi ght have contri b uted to th i s  d i fference was the fact that 
Gri zzard et a l . ( 1976)  u s ed a cons i derab l y  l arger (1 m2 ) l i tter  trap , 
whi c h  s h o u l d have been  more e ffi c i ent  at co l l ect i n g  b ranch  and  twi g fal l .  
Thus , i t  i s  po s s i b l e  that b ranch  fal l may have been  u nderesti mated i n  
the present  study ,  but  s tochasti c e l ements i nvo l ved  wi th twi g fal l deny 
a conc l u s i ve reso l uti on  o f  th i s po i nt .  
G r i zzard e t  a l . ( 1976 ) po i nted o ut that , i n  add i t i o n t o  meteo ro l og i -
ca l  facto rs , the  age o f  the parti c u l a r  forest s tand stud i ed c ou l d i n f l u-
ence  t i m i n g  as  we l l  a s  q uanti ty of  twi g fa l l .  
F ras s I nputs 
The mean dai l y  rates of  i nput of frass  to the s tream chan n e l  of 
Wal ke r  B ranch  are s hown for the f i ftee n  co l l ect i o n  per i ods  i n  F i g ure 9 .  
Thes e  means ± o n e  standard error  are s hown i n  Tab l e A 4  o f  Appendi x A .  
Frass  i np uts  were restri cted to the peri ods September 1 to October 
16 , 1973 and June 1 to September 1 ,  1974 , Da i l y  i nput rates  were equ i va-
l ent fo r the September 1 to September  15 , 1973 per i od  and the J u l y  1 to 
August  1 ,  1974 peri od , wi th 0 . 15 g/m2 recorded fo r both . No  other peri od  
o f  c o l l ecti o n  had  i nput rates greater than  0 . 08 g/m2/day . J u l y  had the 
h i ghest  mean month l y  i nputs wi th 4 . 59 g/m2 , fo l l owed by 3 . 43 g/m2 fo r 
S eptembe r  1973 . 
I n  l i ght of  the data fo r Septembe r  1973 and J u l y  1974 , the r e s u l ts 
2 for  August  1974 ( 0 . 41 g/m ) s eem anoma l ous ly  l ow .  S i nce a ki l l i ng fro st  
d id  not occur  duri ng August , the most l i ke l y  env i ronme nta l factor 
accounti ng  for  th i s  dec l i ne was the l ow ra i n fa l l from mi d- J u ne through 
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J u l y .  F o r  J u l y ,  ra i nfal l was o n l y  12 . 60  e m  ( 1 1 . 6 e m  b e l ow normal ) ,  wh i l e  
for the J u ne 7 to August  1 per i od , ra i n fa l l was o n l y  5 . 66 em ( 16 . 79  em 
be l ow norma l ) .  Th i s  l ac k  of ra i nfa l l may have adverse l y  affected vege­
tati ve  g rowth , caus i ng ear l y  s e ne s cence  wi th po s s i b l e  deb i l i tati ng 
effects o n  canopy i nsect popu l ati ons . The i ncreased  l eaf fa l l  d u r i ng  
J u l y  and Augus t ,  1974 has a l ready been  d i s cu s sed .  
Tota l year l y  fras s i np ut s  to  the  s tream channe l  o f  Wa l ker B ranch  
were 10 . 21 g/m2 o r  9 . 46 kg/yr for the i nput to the ent i re s tream chan­
n e l . 
Gosz  et a l . ( 1973 ) , worki ng  o n  H ubbard Brook  waters hed , rep o rted a n  
average fra s s  fa l l  from J u l y  1 0  t o  September  2 ,  1969 o f  180 . 2 kg/ha , i n­
di cat i ng a cons umpt i on of  210 kg/ha .  The amo u nt o f  l eaf mater i a l  con­
s umed ranged from 374  kg/ha  b e l ow 600 m to  42 kg/ha  above  750 m ,  i nd i ­
cati ng  a range o f  1 . 8% to 10 . 7% of  tota l l eaf p roduct i o n .  I n  th i s  
northern hardwood  forest the e l evati ona l  di ffe rences  i n  fra s s  fal l were 
d ue to the d i str i buti o n  of beec h , the preferred  food s o urce of pr i mary 
canopy con s umers . F rass  producti o n  peaked  dur i ng  the f i rst  two wee ks o f  
August . 
Re s u l ts  from the  present  study i nd i cate that fa i r l y  s ubstanti a l  
d i ffe re nce s can  occur  from year  to year regard i ng fras s  i np uts . Com­
pared  to the mean yearl y i nput of  103 . 38 kg/ha  i n  the present study , the 
mean for the study at Hubbard Brook i s  s ub stant i a l l y  g reate r ,  but  Gosz  
et a l . ( 1973 ) i nd i cated that  a l arge amount  of vari ab i l i ty exi sted 
wi th i n  the waters hed system they stud i ed .  The i r data were co l l ected 
over a s h orter per i od of t i me than the work reported here , pos s i b l y  be­
cause of the s ho rter growi n g  season  at Hubbard B rook .  
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Sede 1 1  et  a 1 .  ( 1974) repo rted , for a coni  fer waters hed i n  O regon , 
that peak  fras s  fal l ( 0 . 05 g/m2/day )  occurred from m i d- June  to m i d-
J u l y .  Very l i tt l e i nput was found at other t i me s . Compar i s o n  of  the  re­
s u l ts  of Sede l l et a l . ( 1974 ) wi th the res u l ts of the present  s tudy and 
those  o f  Gosz  et a l . ( 1973 ) i nd i cate that fras s  fal l ( and  h ence fo l i age 
cons umpt i on )  from pr i mary con s umers may be re l at i ve l y  l es s  i mportant as 
a pathway of e l emental  cyc l i ng i n  the con i fer forest  than  i n  dec i duous  
forests . 
I f  we a s s ume that l eaf p roducti o n  ( as a m i n i mum e st i mate)  i s  equa l  
to  l eaf fa l l p l u s  i ns ect cons umpt i o n ,  and that fras s  fal l equa l s 86% of  
i nsect  cons umpt i o n  o f  l eaf mater i a l  ( from feed i ng  stud i es , Gosz  et  a l . 
1973 ) , then  a l eaf product i o n  o f  371 . 97 g/m2/yr + ( 100/86 x 10 . 21 g!m2! 
yr)  or  383 . 84 g/m2/yr can be  ca l c u l ated . The c a l c u l ated consumpt i o n  of  
l eaf  mate r i a l  by  i ns ects ( 11 . 87 g/m2/yr) wou l d then  be  3 . 2% o f  tota l 
l eaf product i o n .  Th i s  cou l d be l oo ked  upo n as  a m i n i mum e s ti mate of  
canopy cons umpt i o n , due  to a probab l e u ndere st i mat i o n  of  fras s  fal l .  
Howeve r ,  s i nce l eaf producti on e s t i mates were based  mai n l y  o n  l eaf  fal l 
and took  no  canopy l eac h i ng , tran s l ocati on , or  resp i rati o n  i nto account , 
the e st i mate of  perce nt of  canopy cons umed by i ns ects c ou l d be  too h i gh .  
The data o f  Gr i zzard et a l . ( 1976 )  for we i ghts o f  i nd i v i dual  l eaves  
s howed a def i n i te decrease  fo r mo s t  spec i es before l eaf fal l (mean  28%) , 
i nd i cati ng  e i ther trans l ocati o n  or  l each i ng o f  organ i c  mate ri a l s ,  or  
that both  we re operati ve .  O l son  ( 1963 )  and C ro s s l ey ( 1963 ) i nd i cated 
that approx i mate l y  5% of net pr i mary product i on i n  p l ants i s  u sed  by 
canopy i ns ects , wi th 95% e nter i ng the detri tus  poo l . Bray ( 1964) repor­
ted 3 . 1 - 14 . 3% cons umpt i on of  canopy by i n sects . Wh i tta ke r and Woodwe l l 
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( 1969)  e s t i mated that 9% of  tota l l eaf  product i o n was cons umed by i ns ects 
at a Broo khaven oak  fore st .  Rei c h l e et  a l . ( 1973 ) found that average her­
b i vorous  i nsect c o n s umpt i on over three years averaged 2 . 6% of  net p r i mary 
producti o n  i n  a L i r i odendron forest , but  because  o f  l eaf ho l e  expans i on 
wi th l eaf growth a 7 . 7% l o s s  i n  photosyntheti c  s u rface area was found .  
For the three-year peri od , i nsect  c o n s umpt i o n  vari ed  by  a factor of  
a l mo st  two ( 1 . 9 - 3 . 4%) . 
Tota l I nputs 
Tota l mean da i l y  l i tterfa l l fo r the f i fteen  c o l l ecti o n  pe r i ods  of 
the s tudy year , a l ong wi th percent co ntri b ut i o n  from each l i tterfa l l 
compo nent , are s h own i n  Tab l e 2 .  Leaf mate r i a l  contr i b uted from 8 . 5 to 
94 . 0% of total l i tterfa l l for the f i fteen c o l l ect i ons , wi th the h i ghest  
percentage i n  ear l y  November  and the  l owest  i n  Ap r i l ,  the l atter due  to  
the i ncreased amo unt of  fru i t  i np uts duri ng th i s  month . For the per i od  
S eptember  1 through  December 2 ,  1973 , no  l es s  than 78 . 5% of  tota l l i tter­
fal l was l eaf mater i a l . After Apr i l ,  percent of  l eaf contr i b ut i o n s  i n­
c reased  to 2 5 . 9% i n  June  and l ater to 6 3 . 8% and  6 3 . 0% i n  J u l y  and Augu s t ,  
respect i ve l y , d u e  ma i n l y  t o  i ncreased  l eaf fa l l rather  than to decreases  
i n  other components . 
Percent of  l i tterfa l l occurri ng  as  fru i t  ranged from 75 . 7% i n  Ap ri l 
to 3 . 2% i n  ear l y  September and 2 . 4% i n  ear ly  Novembe r .  H i ghest  percent­
ages for fal l were duri ng the l as t  ha l f  of September ( 16 . 6%) and l ate 
November  ( 10 . 7%) . Afte r December , percent fru i t  contr i b ut i o n  i ncreased  
dramat i ca l l y  as i np uts occurred at a 1 ow 1 eve  l throughout the wi nter , 
con s i st i ng l arge l y  of  tu l i p  pop l ar fru i ts .  Fru i t  contri b ut i o n s  fo r March 
( 22 . 1%) we re l ower than fo r e i ther February (48 . 4% ) or May ( 5 1 . 3%) , due 
Ta bl e 2 .  S ummary of L i tterfa 1 1  Data for West Fork  of Wa l ker  Branch  for the 1 973- 1 974 Water Year . 
I nput  Re l at i ve Con tri b u t i on 
Col l ect i on I n terval I npu� Rate Tota 1 I nput  Leaf Fru i t  Twi � Frass Leaf Fru i t Twi � Frass 
Beg i n  End ( g/m /day )  ( g/m2 ) ( g/m2 ) ( gjm2 ) ( g/m ) ( g/m2 ) ( gjm2 ) ( gjm2 ) ( g/m ) ( gjm2 ) 
09/01 / 7 3  09/ 1 5/73 1 .  7 1  2 5 . 62 22 . 04 0 . 83 0 .  5 1  2 . 24 86 . 1  03 . 2  02 . 0  08 . 7  
09/ 1 6/73 1 0/02/73 2 . 64 44 . 79 35 . 1 7  7 . 45 0 . 83 1 .  34 78 . 5  1 6 . 6  0 1 . 9  03 . 0  
1 0/03/73 1 1 /02/73 4 . 04 56 . 6 1 5 1 . 83 3 .  9 1  0 . 60 0 . 27 9 1 . 6  06 . 9  01 . 1  00 . 5  
1 0/ 1 7/73  l l  /02/73 6 . 76 1 1 4 . 20 1 04 . 86 6 . 22 3 . 1 2  0 . 00 9 1 . 3  05 . 4  03 . 3  00 . 0  
1 1 /03/73  1 1 / 1 6/73  7 . 94 1 1 1  . 22 1 04 . 5 1 3 .  77  2 . 94 0 . 00 94 . 0  03 . 4  02 . 6  00 . 0  
1 1 / 1 7/73  1 2/ 02/73 l .  94  30 . 96 25 . 1 7 3 . 33 2 . 46 0 . 00 8 1 . 3  1 0 . 7  08 . 0  00 . 0  
1 2/03/73 0 1 /0l / 74 0 . 1 3  3 . 96 1 . 68 l .  59 0 . 69 0 . 00 42 . 4  40 . 2  1 7 . 4  00 . 0  
0 1 /02/ 74 02/0 1 /74 0 .  01 l .  1 5  0 . 47 0 . 34 0 . 34 0 . 00 40 . 5  29 . 7  29 . 7  00 . 0  
02/02/74 03/01 /74 0 . 06 1 .  79  0 . 53 0 . 87 0 . 39 0 . 00 2 9 . 7  48 . 4  2 1 . 9  00 . 0  
03/02/ 74 04/0 1 /74  0 . 23 7 . 1 6  0 . 93 l .  58 4 . 65 0 . 00 1 3 . 0  22 . 1 64 . 9  00 . 0  
04/ 02/ 74 0 5/02/74  0 . 34 1 0 . 26 0 . 87 7 .  77  1 . 62 0 . 00 08 . 5  75 . 7  1 5 . 8  00 . 0  
05/02/74 06/01 /74 0 . 4 1 1 2 . 74 1 .  55 6 . 54 4 . 65 0 . 00 1 2 . 2 5 1 . 3  36 . 5  00 . 0  
06/02/ 75 07/01 /74 0 . 21  6 . 1 5  l .  59 l .  92 1 . 05 1 .  59 25 , 9  3 1 . 2 1 7 .  1 25 . 9  
07/02/74 08/0 1 /74  0 . 62 1 9 . 25 1 2 . 28 1 .  64 0 . 74 4 . 59 63 . 8  08 . 5  03 . 9  23 . 8  
08/ 02/74 09/01 / 74 0 . 45 1 3 . 47 8 . 49 2 . 85 1 . 68 0 . 45 63 . 0  2 1 . 2  1 2 . 5  03 . 3  
2 Tota l I n put  ( g/m /yr ) 459 . 06 37 1 . 97 50 . 6 1 26 . 27 1 0 . 2 1 
Tota 1 I n pu t  ( kg ) 425 . 67 344 . 92 46 . 93 24 . 36 9 . 46 
Rel a t i ve 




to  i ncreased twi g i nputs duri ng Marc h .  From the peak  perc entage i n  Apri l 
( due to f l ora l  parts ) ,  the re l at i ve contri but i o n  o f  fru i ts dec l i ned 
gradua l l y through J une , wi th a l ow of  8 . 5% i n  J u l y , due  to i ncrea sed  l eaf 
i nputs and decreas i ng f l o ral  i np ut s . 
Twi gs made up o n l y  1 . 1 - 3 . 3% of tota l l i tterfa l l dur i ng the  peak  
l i tterfa l l per i od  i n  autumn ( S eptember  1 to November  16 , 1973 ) .  Twi g  
percentage s ubs equent ly  i ncreased  rather  stead i l y  from 8% i n  l ate Novem­
ber to 29 . 7% i n  January .  Peak  percentage (64 . 9%) was recorded i n  Marc h , 
due to order of  magn i tude i ncreases  i n  twi g i nputs . A l tho ugh the  mag n i ­
tude of  i np uts  was a l mo st  i de nt i c a l  i n  May a n d  i n  Marc h , percentage for 
May was o n l y  3 6 . 5 ,  due  to l arge i ncreases  i n  the percent of frui ts . P er­
cent contri b ut i on o f  twi gs  was l ow ( 3 . 9%) i n  J u l y ,  due  to re l at i ve l y  
l arge i ncreases  i n  l eaf i nputs . 
D ur i ng  the per i od of  peak  i np uts ( September 1- 15 , ) , fras s contr i b u­
ted o n l y  8 . 7% o f  the  tota l month l y  i nput  due to re l at i ve l y  l arge i np uts 
of l eaves and fru i ts dur i ng th i s  month . For the l as t  part of  September 
and the  f i rst  ha l f of  October , fra s s  pe rcentage s were 3 . 0 and 0 . 5% ,  re­
spect i ve l y ,  due  to great l y  i ncreased i nputs of  l eaves and fru i ts  and a 
decrease i n  fras s  i nputs . For  J une , the fi rst month of  renewed fra s s  
i nput , percentage o f  tota l i nput  was 25 . 9 ,  a n d  f o r  J u l y  i t  was 2 3 . 8% ,  
the two months y i e l d i ng the greate s t  percent contr i but i o n s  o f  fra s s  for 
the year. Due  to a prec i p i tous  dec l i ne i n  fras s  i np uts i n  Augu st , per­
c ent contri b ut i o n  duri ng  th i s  month was o n l y  3 . 3% ,  s i m i l ar to l ate S ep­
tember  197 3 .  
D u e  t o  t h e  overwhe l m i ng i mportance of  l eaf fa l l t o  tota l l i tterfa l l 
duri ng  autumn , trends fo r the l atte r paral l e l ed those  for the former  
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duri ng th i s per i od , with max i mum total dai l y  i nput rate o f  7 . 94 g/m
2 
duri ng the  fi rst  two wee ks of  Novemb e r .  Max i mum d i vergence from the 
trend for l eaf fa l l was seen dur i ng the months of  March through May , 
dur i ng wh i ch total mean dai l y  i np uts  i ncreased  from 0 . 23 to 0 . 41 g/m
2/ 
day , the l atte r be i ng n i ne  t i me s  the mean dai l y  i nput  for l eaf mate ri a l . 
The  total da i l y i nput  for J une  ( 0 . 21  g/m2/day )  was fo u r  t i mes that for  
l eaf fal l .  For  the rest o f  the s tudy year  ( J u l y  and August)  tota l  mean  
dai l y  i np uts  averaged 0 . 54 g/m
2
/day , wi th l eaves  contri but i ng approx i ­
mate l y  63% of  the total i nput  for both months . 
F or  the year as  a who l e ,  l eaf mate r i a l  contri b uted 8 1 . 0% ( 3 72 . 0 
g/m2 ) o f  the total l i tterfa l l of  459 .  l g/m2 ( 460 0 . 2 kg/ha ) ,  wh i l e  fru i ts , 
twi gs , and fras s contri b uted 1 1 . 0% ( 50 . 6  g/m2 ) ,  5 . 7% ( 2 6 . 5 g/m
2 ) ,  and  
2 . 3% ( 1 0 . 2 g/m
2
) ,  respecti ve l y .  Thes e  va l ues  are  c l o s e  to those  of  
Gr i zzard et a l . ( 1 976) , worki ng o n  the  same waters hed dur i ng the 1 969-
1 970 per i od , who found for the mesophyt i c hardwood and oak- h i c ko ry forest  
types , respect i ve l y , that year ly  l i tterfal l was composed  of  342  g/m
2 
( 7 7 . 2% )  and 398 g/m
2 
(8 1 . 7%)  l eave s , 38 g/m
2 
( 8 . 6%) , and 37 g/m
2 ( 7 . 6%) 
twi gs , and for fru i ts and reproducti ve parts 63  g/m2 ( 1 4 . 2%)  and 52  g/m2 
( 1 0 . 7%) . F or  total l i tterfal l ,  year ly  va l ues  were 443 g/m2 and 487 g/m2 
for mesophyt i c hardwood and oak- h i c ko ry forest types , respect i ve l y .  
F rass  fa l l was not meas u red i n  the i r s tudy .  Total i nputs  to the study 
reach were 344 . 92 ,  46 . 93 ,  24 . 36 ,  and 9 . 46 kg fo r l eaves , fru i ts ,  twi gs , 
and fra s s , respect i ve l y ,  for a total i np ut of 425 . 67 kg . 
Rod i n  and Baz i l ev i c h  ( 1 96 7 )  reported that mature dec i duous  forests  
have l eaf fal l as  40- 65% of  total l i tterfal l ,  down from 75- 85% i n  younger 
forests . Gosz  et  a l . ( 1 972 ) reported a total l i tterfa l l of  5702 kg/ha 
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for  a mature hardwood fores t  i n  New Hampsh i re ,  of wh i ch 49 . 1 % was  l eaf 
mater i a l , 22 . 2% b ranche s , 1 4 . 1 %  s tems , and 1 .  7% bark .  M i s c e l l aneous  
components ( fru i t and f l ower parts and fras s )  were 1 0 . 0% of the tota l . 
The overstory contr i b uted 98 . 0% of  total l i tterfal l .  They reported that 
approx i mate l y  9% of the year 1 s  tota l l eaf fal l fe l l  a s  green l eave s , wi th 
a ha i l s to rm i n  August remo v i ng a l arge number o f  l eaves  from the  tree 
canopy . 
Total i np ut of  organ i c mater i a l  to the s tream channe l  ( pere n n i a l  
f l ow)  of  the we st  fork s ubwate rshed  o f  Wal ke r Branch was 4543 kg fo r the 
1 973- 1 974 water year . 
For  l i tterfal l ,  organ i c  carbon was , o n  the  average , 48 . 1 5% o f  the 
organ i c  matter  (AFDW)  i n  the l eaves , for a total l eaf  i nput  to the  stream 
sys tem of  1 66 . 08 kg o rgan i c  carbon . Correspond i ng i nput va l ues  o f  
o rgan i c carbon fo r frui ts , twi gs , a n d  frass  were 23 . 20 ,  1 1 . 58 ,  a n d  5 . 09 
kg , respect i ve l y .  These co rresponded to a percent o rgan i c  carbon ( AFDW) 
of  49 . 45% , 47 . 57% , a nd 49 . 83% for fru i ts , twi gs , and fras s ,  respecti v e l y .  
Total o rgan i c  carbon  i nput  t o  the stream channe l  for the 1 973- 1 974 water 
year for l i tte rfa l l was 205 . 95 kg . 
O n  a per u n i t area bas i s  the se  year ly  va l ues  are 1 79 . 1 ,  25 . 0 ,  1 2 . 5 ,  
and 5 . 5 g/m2 fo r l eaf , fru i t ,  twi g ,  and fra s s  i nputs , respect i ve l y , for 
a tota l year l y  o rgan i c carbon i nput of  222 . l g/m2 ( 222 1  kg/ha ) .  Th i s  i s  
s omewhat h i gher  than the 1 6 1 . 5  g carbon/m2/yr reported by Edwards and 
Harri s ( 1 975 )  i n  the L i r i odendron fore st  i n  Oak  R i dge , Tenne s s e e .  
74 
B l ow- I n  
Leaf I nput 
The amo unt of coarse (> 1 mm ) l ea f  mater i a l  transported by aeo l i an 
forces  from adj o i n i ng s l opes  i nto channe l s  o f  the we s t  fork o f  Wal ke r 
B ranch  for each s l ope c l as s  ( g/m streamb ank/day )  i s  s hown i n  F i gures  10 
and 11 for northeast- and s outhwest- fac i ng aspects , respect i ve l y .  ( See  
Tab l e AS and  A6 Appen d i x  A for the 95% conf i dence  l i m i ts fo r these  
month l y  means . )  Note  the d i fference i n  sca l e i n  the  two f i gures . A b i ­
moda l  trend i s  apparent for both  aspects and for a l l s l ope  c l as s e s . How­
eve r ,  the two aspects d i d  demonstrate d i ffe rences  i n  total i np ut a nd i n  
the re l at i v e mag n i t udes  of  seasona l  i nput  rate s .  Wi th m i nor  excepti o n s , 
s outhwes t- fac i ng s l opes had c on s i s tent ly  h i gher  means  for  a l l s l ope c l as­
se s  dur i ng a l l seasons . For  northeast- fac i ng s l opes , peak  i nputs  for  
a l l s l ope c l as se s  occ urred i n  the fa l l to ear ly  wi nter per i od , wh i l e  peak  
i nputs  for so uthwest- fac i ng s l opes  occurred i n  the m i d-wi nter  to m i d­
spri ng per i o d .  Except for the h i gh rate s o f  i nput  for 15- 3 0% s l opes  
duri ng s ome months , i nput rates genera l ly  i ncreased  wi th i ncrea s i ng 
s l ope , wi th benches  genera l l y  hav i ng l owest  means . H i gh i np ut rate s for 
the 15- 30% s l ope  c l a s s  occurred dur i ng fal l for s o uthwest- fac i ng s l opes  
and  dur i ng the ent i re fa i l to spr i ng per i od  for northeast- fac i ng s l opes . 
For  northeast- fac i ng s l opes , h i ghest  mean month l y  i nputs ( November )  
ranged from 0 . 17 g/m streambank/day for benches  to 0 .  71  g/m s treamban k/ 
day for the 45- 60% s l ope c l as s .  For so uthwes t- fac i ng s l opes , peak  i n­
p uts for benches  occurred dur i ng October ( 0 . 32  g/m streambank/day ) , and 
for the 15- 30% s l ope c l as s  dur i ng November ( 1 . 50 g/m streamban k/day ) . 
For  30- 45% and 45- 60% s l ope c l a s s e s , peak i nputs ( 1 . 70 and  4 . 82 g/m 
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For a n umber of months , espec i a l l y  tho se  from May through Augu st  
but  a l s o  i nc l udi ng J anuary ,  mo st  i np uts were l e s s  t han  0 . 05 g/m2/day .  
I nterpretati on o f  exper i mental  res u l ts for b l ow- i n  i nvo l ves  the 
i nteract i on of meteorol ogi cal , geomorph i c ,  and pheno l ogi ca l  factors . Of 
pr ime i mportance are seasona l  wi nd  patte rns  ( F i gures  12- 15 ) for  the 
1973- 1974 water year fo r the waters hed area ( data from TVA , Ai r Qua l i ty 
Branc h , Mus se l  Shoa l s ,  A l abama for B u l l Run  Steam P l ant , Ande rso n  County , 
Tennes s ee ) .  Overal l ,  the wi ndroses  exh i b i t  genera l  upva l l ey ( s outhwe s t )  
a nd downva l l  ey ( no rtheast )  trends dur i ng a l l s ea son s , wi th stro n gest  
w i nds p re domi nant l y  from the  we s t  to  s outhwe s t .  T he  March through May 
( F i gure 14 ) and December through February ( F i gure 13 ) per i ods had the 
greates t  and second greates t  perce ntage of wi nds  i n  the  stronge st  c l a s s  
( 12 . 40 m/s o r  greater) , respecti ve l y .  Fa l l a n d  s ummer seasons  ( F i gures  
12 and  15 , respect i ve l y )  had  few i f  any wi nds i n  the s trongest  wi nd  
c l as s e s . S i nce aeo l i an transport of  l eaf mate r i a l  appears  to be a thres­
ho l d  phenomenon ,  the strongest  wi nds  are emphas i ze d .  
A number of  other factors mod i fy aeo l i an i nf l uences . T h e  degree to 
wh i ch i nc i de nt wi nds  and d i rect s o l ar  radi ati o n  reach the forest f l oor  
depends l arge l y  on  p resence  o r  ab s e nce of  a fore s t  canopy .  P er i od of  
canopy cover  var i es somewhat from year  to  year  w i th c l i mat i c  reg i me .  
Gr i z zard e t  a l . ( 1976 ) fo und apprec i ab l e amou nts  o f  new l eaf growth 
p res ent  by �1ay 1 for both  years of the i r study ,  and the present s tudy 
i nd i cated that autumn l eaf fa l l  was not compl eted u nt i l near the e nd of 
November .  The canopy acts to decrease b l ow- i n  by l e s s e n i ng wi nd  speed 
at the fore st  f l oor and by b l ock i ng s o l ar  rad i ati o n , p reve nti ng l i tte r 
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F i g u re 1 2 .  W i nd Rose  for the  Period September  t h ro u g h  Novembe r 1 9 7 3 
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F i g u re 1 3 . W i nd  Rose  for the  Pe r i od December 1 9 7 3  through  february 
1 97 4  fo r the  Oa k R i dge  Area . 
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F i g u re 1 5 .  W i n d Rose fo r the Per i od J u ne  thro u g h  Aug u s t  1 9 7 4  for  the 
Oak  R i dge Area . 
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wi n d .  I n  th i s  regard , months that a r e  very wet o r  have a h i gh percen­
tage of  c l oud  cover  shou l d have l es s  b l ow- i n  than dry months wi th com­
parab l e  wi nds . I n  add i t i o n , presence  of  an herbaceous l ayer can p hys i c­
a l l y  b l o ck  transport of  l eaves a l ong  the fores t  f l oor  ( D awson 1976 ) .  
Cover  type i s  another factor .  D i ffe re nces  i n  pote nt i a l  trans fe r  of  
con i fer versus  dec i duous  fo l i age are  obv i ous , but  d i ffe rences  wou l d  a l s o  
b e  expected f o r  l eaves of  d i fferent genera o f  dec i duous  tree s , dependi ng 
on  the i r s hape , wettab i l i ty ,  decomposab i l i ty ,  and s u s cepti b i l i ty to 
phys i ca l  weathe r i ng .  A l so , s i nce  l eaf  fa l l  i s  more or l e s s  a p u l s e  
phenome non  as the months pas s , more l eaves are permane nt ly  i ncorporated 
i nto the l i tter l ayer and b ecome u nava i l ab l e  fo r aeo l i an transport . 
Wh i l e  the exper ime nta l mode l u s ed  i n  th i s  s tudy cons i dered t i me , 
s l ope  c l a s s , and aspect as  mai n effects , other geomo rph i c factors are 
i mportant .  S l ope l e ngth p robab l y  has  a maj o r  effect by determ i n i ng total 
poo l  of  l eaf l i tter  avai l ab l e  for transport , but  i t  may a l so  have an  
effect  o n  wi nd  speed at the base  of  the s l op e .  S l opes wi th s evere d i s ­
conti n u i t i e s wou l d  be  expected t o  y i e l d  l es s  b l ow- i n  t h a n  s l opes of  even  
grade because  of  l ee-type trapp i ng .  Topograph i c  po s i t i o n  s h ou l d a l s o  be  
a factor ,  a s  i s  d i s c u s sed  b e l ow. 
Res u l ts of the 3-way ANOVA (Tab l e A7 , Appe n d i x  A) s howed a l l mai n 
effects and i nteracti ons  to be h i gh l y  s i gn i f i cant ( P r  > F = 0 . 001 ) . The 
next s tep i n  the ana lys i s  p rocedure i nvo l ved tests of  s i mp l e  mai n 
effects , w i th each ma i n  effect b e i ng tested aga i n st  each l ev e l  of  one  of  
the  other  mai n effects . Wi th i n  each  set  of tests ( e . g . , tes ts o f  aspect 
d i fferences  at each date ) the s i gn i f i cance l eve l  for i nd i v i dua l  compar i ­
s ons was a/number o f  l eve l s o f  the second  effect , where a was the exper i -
o3 
mentw i  s e  error  l ev e l  (a = 0 .  05 ) .  Th i s  procedure was u s ed to decrease 
the pos s i b i l i ty of  fal s e l y  rejecti ng the nu l l hypothes i s  ( Ki r k  1968) . 
Te sts  i nvo l v i ng each of  12 l eve l s of  date for aspect e ffects ( Tab l e 
3 )  s howed s i gn i f i cant (a/12 � 0 . 005 ) aspect d i ffe rences  for a l l months  
from October through Ap r i l ,  w i th  the except i o n  of  Janua ry .  No  other  
s i gn i f i cant aspect d i ffe rences  were  seen . 
S i  gn i f i  cant aspect d i ffe rences  at i nd i v i dua l  months  appear to  be  
a s soc i ated wi th per i ods of  h i gh w i nds ( from the s outhwe s t )  and abs ence 
of  canopy .  The o n l y  month dur i ng the per i od from Novemb e r  th rough Apri l 
that d i d not s how a s i gn i fi c ant d i fference for aspect was January , a 
month wi th l ow rates of b l ow- i n  ( F i gure s  10 and 11) . Exam i nati o n  of 
meteoro l og i ca l  records for the Oak R i dge area ( ORATD L 1974) revea l s that 
J anuary was the wettest  month of  the 1973- 1974 water year , w i th meas u r­
ab l e ra i n  fal l i ng o n  19 days . O n l y  two days had l es s  than 50% c l oud 
c ove r ,  and  no days had w i nds greater than 13 . 41 m/ s .  Thus , the overa l l 
meteoro l og i ca l  reg i me favored l ow l ev e l s of  aeo l i an i nput dur i ng the 
month . A l l other months w i th i ns i gn i f i cant aspect d i ffere nces were 
c haracte r i zed by p res ence of a canopy and l ow l eve l s of  i nc i dent  w i n d .  
F i gures  1 0  a n d  11  reve a l  mo s t  b l ow- i n  occurred from so uthwe st- fac i ng 
s l opes . Th i s  took  p l ace mai n l y  dur i ng per i ods  when  stronge s t  wi nds  were 
from the we st  to southwe st  ( F i gures  13 and 14 ) , i ntersecti ng the second­
ary r i dges , s uch  as those  border i ng Wa l ker  Branch ( s ee  F i gure 2 ,  
page 2 6 ) ,  at approxi mate l y  r i ght angl e s .  When th i s happens , a separa­
t i on of f l ow occurs  ( Scorer 1958 and S l ade 1968 ) , w i t h  a s i gn i f i cant 
compo nent  e nter i ng the va l l ey on  the l ee s i de .  D u r i ng per i ods of  stab l e  
atmosphe r i c cond i t i ons  near the ground , genera l l y  a s soc i ated wi th  l ow 
Tab l e  3 .  Res u l ts of  Ana l yse s  fo r Month l y  Aspect Effects fo r B l ow- I n  of  Leaves  to the  We st  Fork  of  
Wa l ke r  Branch  for the  1973- 1974 Water Year . 
Sep Oct Nov Dec Jan  F eb  Mar Apr May J un J u l  Aug 
0 . 36n s  15 . 50s d  37 . 58s d  44 . 00s d  0 . 9 3ns  9 2 . 21s d  200 . 6 1s d  42 . 92s d  0 . 09n s  0 . 08n s  0 . 09n s  O . Oln s  




wi nd speeds , the component ente r i ng  the va l l eys s i mp l y  fo l l ows s l ope  
contours  ( F i gure 16a ) . Dur i ng unstab l e  cond i ti ons , genera l l y  corre l ated 
wi th h i gher  wi nd speeds , the wi nd vector that e nters the va l l ey does  s o  
as a turb u l ent  eddy ( F i gure 16b ) .  O n  Wa l ke r Branch , wi th wi nds b l owi ng 
from the  s outhwest , th i s  eddy wou l d  b l ow down s o uthwe s t  s l opes  and  up 
northeast  s l opes . Th i s eddy phenomenon ,  wh i ch has  been seen  i n  w i nd 
tunne l  experi ments ( Vermi  and Cermak 1974) and observed o n  numerous  occa­
s i ons  o n  Wa l ke r  B ranch waters hed , wo u l d exp l a i n  the aspect d i ffe rences  
obs e rved i n  th i s  exper i ment .  
Ana lyses  of  fou r  l eve l s o f  s l ope  c l ass  for aspect effects (Tab l e  4 )  
s howed s i gn i fi cant d i ffe rences  (a/4 � 0 . 01)  for a l l s l ope c l a s s e s  except 
benches , demonstrat i ng that d i recti ona l  d i fferences  i n  meteoro l og i  ca l  
factors  wh i ch are known to  be  i mportant to  b l ow- i n  we re effect i v e  on  
v i rtua l l y  any s l op i ng l andscape , but  not fo r l ev e l  s urfaces  at  the base  
of  these  same s l opes . S i nce these  res u l ts wou l d not  be expected o n  a 
u n i form l y  f l at s urface , i t  appears  that benches  exh i b i t  a d i scont i n u i ty 
e ffect .  
S i nce the  3-way i nte ract i on term i n  the o r i g i na l  ANOVA was s i gn i f i ­
cant , test i ng for aspect d i fferences  at i nd i v i d ua l  l ev e l s o f  s l ope 
c l as s /date comb i nati ons  was des i rab l e ,  and these res u l ts are p re s e nted 
i n  Tab l e  5 .  In no  case we re there s i gn i f i cant aspect d i fference s for 
benches . S i gn i f i cant aspect effects we re seen  most often for 45-60�& 
s l opes . The 15- 30% s l opes had s i gn i fi  cant as pect effects i n  autumn 
( Novemb e r  and December)  wh i l e  30- 45% s l opes  had s i gn i f i cant aspect 
e ffects i n  March and Ap ri l .  Th i s  can  be seen  by compa r i ng month l y  means  
i n  F i gures  10  and  11 .  I n  March , for  examp l e ,  15-30% s l opes had  means  of  
(a) (c ) 
F i g u re  1 6 .  I nteract i on o f  W i nd  w i th  To pogra phy : a .  S tab l e Atmo s ph e r i c Con d i t i ons ; 
b .  U n s ta b l e A tmo s pher i c Cond i ti o n s ; c .  F u n ne l l i n g  A l ong  D ra i n age  Sys tem . 
S o u rce : S l ade ( 1 968 ) .  
():) O'l 
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Tab l e  4 .  Res u l t s  o f  Ana lyses  for Aspect  Effects fo r Each S l ope C l a s s  for 
B l ow- I n  o f  Leaves  to  the  We s t  Fo r k  o f  Wal ker B ranch for the  
1973- 1974 Wate r  Year .  
Benches  15- 30% 30- 45% 45-60% 
22 . 08sd  42 . 60 s d  2 10 . 91s d  
Note : A l l tests  r u n  a t  F0 . 0 1 ( 1 , 508)  = 6 . 64 ;  n s  = n o t  s i gn i f i cant ; s d  = s i gn i fi cant  d i fference . 
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Tab l e 5 .  Res u l ts o f  Ana lyses  for A spect Effects at Each Date/S l ope  
C l a s s  Comb i nat i on for B l ow- I n  of  Leaves  to the Wes t  Fork  of  
Wa l ke r  Branch for the 1973- 1974 Wate r Year .  
S l ope  C l a s s  
Month 15- 30% 30- 45% 45- 60% 
Sep 0 . 0006ns  0 . 048ns  0 .  73n s  
Oct 0 . 57ns  6 . 48n s  10 . 20n s  
Nov 25 . 74sd  6 . 24ns  9 . 11 n s  
Dec  15 . 82 sd  1 . 12 ns  44 . 10 sd  
Jan  0 . 37 ns  0 . 08ns  0 . 74ns  
Feb  4 . 62 ns  2 1 . 14s d  118 . 23s d  
Mar 3 . 49n s  74 . 45sd  243 . 86s d  
Ap r 4 . 03n s  5 . 51ns  5 6 . 29 sd  
May <0 . 01
ns  
<0 . 01
ns  0 . 04ns  
J un < 0 . 01
n s  0 . 01ns  0 . 12 ns  
J u l  0 . 02 n s  0 . 03 ns  O . lln s  
Aug  < 0 . 01
ns  
< 0 . 01
n s  
<0 . 01
n s  
A l l tests r u n  a t  F0 . 001( 1 , 568) = 10
. 8 ; n s  = not  s i gn i f i cant ; 
s d  = s i gn i f i cant d i fference . 
Benches  
0 . 03 n s  
1 .  52ns  
0 . 15ns  
0 . 01ns  
0 . 01ns  
0 . 24ns  
0 . 30n s  
0 . 32 ns  
<0 . 01
ns  
< 0 . 01
ns  
0 . 01ns  
0 . 02 ns  
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0 . 30 and 0 . 60 g/m s treambank/day fo r northeast and s o uthwe st- fac i ng 
s l opes , respect i ve l y ,  compared to 0 . 14 and 0 . 72 g/m streamban k/day for 
northeast and  s outhwest- fac i ng s 1 opes , respecti ve l y , for Decemb e r .  The 
reverse  trend i s  p resent for 30- 45% s l opes , wi th greate st  e ffects i n  
spr i ng .  
Re s u l ts of  the  s i mp l e ma i n  e ffects te st  for s l ope  c l as s  effects at 
each date ( Tab l e 6 )  we re i dent i c a l  to res u l ts of the te st  fo r aspect 
effects ( Tab l e  3 ) , wi th the excepti on of  October , i n  wh i c h mean  i np uts 
were not s i gn i f i cant ly  di ffe rent (a/12 � 0 . 005 )  fo r s l ope c l as s .  On no 
other dates were there s i gn i fi cant s l ope c l a s s  d i fferences  over both  
aspects . The s ame general  exp l anati o n  can b e  app l i ed here as  fo r aspect 
res u l ts .  S i gn i fi cant s l ope effects were seen  dur i ng months when wi nds 
were s tronge st .  The l ac k  of  a s i gn i fi cant d i fference i n  the November 
means was most l i ke l y  d ue to h i gh i nput rates fo r 15- 30% s l opes and 
benches  d ur i ng th i s  peri od .  The exce s s i ve l y  h i gh b l ow- i n  rate s for 
15- 30% s l opes  can  b e  expl a i ned on  the bas i s  of  l oca l  topograph i c effects . 
Th i s  s l ope c l a s s  i s  not wi despread a l ong  the  drai nage system , be i ng 
pr imar i l y  l ocated near the rounded r i dge top s and , l ower i n  the drai nage 
sys tem , i n  area s  of  conf l uence i n  the drai nage network .  Exami nati o n  of 
data fo r i nd i v i dua l  traps  i n  the 15- 30% s l ope c l a s s  reveal s s ub stanti a l l y  
l arger catches i n  trap s i n  l ower topograp h i c  pos i t i ons , i nd i cat i ng l oca l  
channe l i ng of  w i nd a l ong the  drai nage sys tem , and  i nc reased rates  of  
b l ow- i n  where the se  channe l s  reach the  mai n va l l ey ax i s .  F or  wi nds  pa s ­
s i ng over  r i dges a nd  for tho se  formi ng eddi es , a component of  each  appar­
e nt ly  s eeks out the path of l east  re s i s tance , i n  th i s  case the dra i nage 
channe l  ( F i gure 16c ) .  F rom the seasona l  nature of  h i gher  rates of i nput 
Tab l e  6 .  Res u l ts o f  Ana l yses  for Month l y  S l ope C l as s  Effects fo r B l ow- I n  o f  Leave s to the We s t  
Fork  of  Wa l ker  Branch f o r  t h e  1973- 1974 Water Year . 
Sep  Oct  Nov Dec Jan  Feb  Mar  Apr  May J u n  J u l  Aug 
0 . 86 n s  4 . 13 ns  8 . 20 sd  9 . 825d 0 . 3 1n s  19 . 865 d 38 . 625d 8 . 18sd 0 . 06nd  0 . 03 n s  0 . 09 ns  0 . 01 n s  
Note : 
ference . 
A l l te sts  run at FO . OOS ( 3 , 568)  = 4 . 28 ;  n s  = not s i gn i f i cant ; s d  = s i gn i f i cant  d i f-
\.0 
0 
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for 15-30% s l opes for each  aspect , i t  appears that the channe l i ng phen­
omenon had  i ts greatest effect  dur i ng per i ods  o f  moderate w i nd  speed .  
Dur i ng the l ate-wi nter to m i d-spr i ng per i od  when  w i nds were  strongest , 
thi s funne  1 i ng effect apparent l y  a s s umed a seco ndary ro l e  fo r s o uth­
we s t- fac i ng s l opes . Howeve r ,  s i nce  no rtheast- fac i ng s l opes  were not 
s ubject to strong down s l ope  wi nds for l ong per i ods  at any t i me o f  the 
year , th i s funne l i ng phenome non  retai ned i ts i mportance throughout the 
l eafl e s s  peri od  for  thi s aspect . 
Ana lyses  fo r s l ope c l a s s  effects at each  aspect ( Tab l e  7 )  agai n 
demonstrated the i nf l uence o f  strong wi nds , wi th the aspect rec e i v i ng 
strongest downs l ope wi nds ( s o uthwes t- fac i ng )  s howi ng s i gn i fi cant s l ope  
c l as s  d i fferences (a/2 = 0 . 0 25 )  over  a l l dates , whi l e  i ts counte rpart 
( no rth east- fac i ng )  s howed i n s i gn i fi cant s l ope  c l as s  e ffects fo r mean 
i nput rates . 
Re s u l ts of  the  s i mp l e means tests  for s l ope c l as s  effects at eac h 
date/aspect comb i n at i on are presented i n  Tab l e 8 ,  and conf i rm res u l ts 
obtai ned from the s i mpl e means  tests . F or  every date for wh i ch s i gn i f i ­
cant s l ope c l a s s  d i fferences  were seen , i t  was the so uthwes t- fac i ng 
s l ope  s howi ng these  d i fferences .  Northeas t- fac i ng s l opes , rece i v i ng 
l i tt l e  down s l ope wi nd , s howed no  s i gn i f i cant s l ope c l as s  d i ffere nces  for 
any mont h .  
Ana lyses  of fo ur  l ev e l s of  s l ope  c l as s  for date effects ( Tab l e  9 )  
s h owed s i gn i f i cant d i fferences  (a/4 � 0 . 01) for a l l s l ope c l a s se s  except 
the benche s , demo n strati ng that seasona l  di ffere nces  i n  meteoro l og i ca l  
facto rs wh i c h are  known to  be i mpo rtant to  b l ow- i n  are  effect i ve o n  a l l 
u n i fo rm ly  s l op i ng l andscapes . Th i s rei nforces  the v i ew that benc h e s  ex­
h i b i t  a d i sconti n u i ty effec t .  
Tab l e 7 .  Re s u l ts o f  Ana lyses  for S l ope C l as s  E ffects for Each Aspect 
fo r B l ow- I n  of  Leaves  to  the Wes t  Fork  of  Wa l ke r B ranch  for 
the 1973-1974 Water Year .  
NE- Fac i ng SW- Fac i ng 
6 7 . 56s d  
Note : Both tests  run  at F0 _ 025 ( 3 , 568) = 3 . 1
1 ; n s  = not s i gn i f i ­
cant ; sd  = s i gn i f i cant d i fference . 
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Tab l e  8 .  Re s u l ts of  Ana l yse s  for S l ope C l a s s  Effects at Each 
Date/Aspect Comb i nat i o n  for B l ow- I n  of  Leaves to the We s t  
Fork  o f  Wa l ker Branch  for the 1973- 1974 Water Yea r .  
Aspect 
Month NE-Fac i ng SW- Fac i ng 
Sep 0 . 16ns  0 . 85n s  
Oct 0 . 90ns  4 . 3 3n s  
Nov 2 . 67ns  6 . 75 sd  
Dec 0 . 32ns  15 . 18s d  
Jan  0 . 04n s  0 . 36n s  
Feb 0 . 39ns  3 6 . 80s d  
Mar 1 .  2 3ns  7 7 . 89s d  
Apr 0 . 09ns  15 . 83 sd  
May < 0 . 01n s  0 . 12 ns  
J un  < 0 . 01n s  0 . 05
ns  
J u l  0 . 02ns  0 . 09ns  
Aug 0 . 01ns  0 . 01
ns  
Note : Both tes t s  run  at F0 . 002 ( 3 , 568) = �5 .
25 ; ns = not s i gn i f i ­
c ant ; s d  = s i gn i f i cant d i fference .  
94  
Tab l e  9 .  Res u l ts of  Ana lyses  f o r  Date Effects f o r  Eac h S l ope C l a s s  for 
B l ow- I n  o f  Leaves to the Wes t  Fork  of  Wa l ke r  B ranch  for  the 
1973- 1974 Water Yea r .  
Benches  15- 30% 30-45% 45- 60% 
12 . 86s d  14 . 43 s d  3 6 . 79sd  
Note : A l l tests run  at F0 _ 0125 ( 11 , 568 ) = 2 . 2
5 ; n s  = not s i g n i fi ­
cant ; sd  = s i gn i f i cant d i ffere nce .  
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Res u l ts o f  stati st i ca l  tests for date e ffects  for each  of  the two 
aspects (Tab l e 10 ) s howed s i gn i f i cant  (a/2 = 0 . 025 )  d i ffe rences  fo r each  
aspect . D i fferences  i n  b l ow- i n  rates among dates are exp l a i ned p r i mar i l y  
o n  t h e  bas i s  of  t h e  seasona l i ty of  s trong wi nds  a n d  presence  o r  absence  
of  a canopy . 
To further c l ar i fy these  res u l ts , s i mp l e  mai n e ffects te sts  were 
perfo rmed and res u l t s  presented i n  Tab l e 11. For a l l s outhwes t- fac i ng 
s l ope s  except the benches , s i gn i f i cant  d i fferences  i n  dates  occu rred , 
whi l e  for the northeast- fac i ng s l ope s , o n l y  the  s teepest  s l opes  (45-60%) 
s howed si  g n i  f i  cant date d i fference s , l ead i ng one  to s u rm i s e  fo r the  
northeast- fac i ng aspect , that  e i ther  the steeper  s l opes  were  most respon­
s i ve to  what l i tt l e down s l ope wi nd  d i d  occur , o r  tempo ra l  d i fferences  
were due to  factors re l ati ve l y  u nre l ated to  wi n d .  U ndoubted ly  i t  was 
t he November mean that y i e l ded the s i gn i f i cant date d i ffe rence . S i nce  
thi s occurred at a t i me of  re l ati v e l y  s l ac k  wi nd , but  dur i n g  l eaf fa l l 
when d ry l eaves  cou l d ro l l down s l ope , the s i gn i f i cant l y  h i gher  mean for 
th i s  date may have been  re l at i ve l y  u nre l ated to wi nd . 
Ana l yses  were carri ed one  step further , wi th i nteracti o n  tests ( K i rk  
1968 )  be i ng performed .  Res u l ts of  tests  fo r s l ope  c l as s/date i nte rac­
t i ons  are prese nted i n  Tab l e 12 . As can  be  s een , s i gn i f i cant i nteracti o n  
occurred wi th so uthwe st- fac i ng s l opes . A v i s u a l  i n spect i o n  of  F i g ure 11 
revea l s that the i nteract i on i nvo l ved  the behav i o r of the 15- 30% s l ope 
c l a s s , i n  that it a s s umed greater i mportance ( b ased on i np ut rate ) i n  
fal l than i ts degree  of i nc l i nati o n  wou l d  i nd i cate . Reasons  fo r th i s  
have a l ready been  d i scus sed  and e s s e nti a l ly  i nvo l ve a factor not taken 
i nto account  i n  the mode l ( p rox i m i ty to drai nage channe l s ) .  
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Tab l e 10 . Res u l t s  of Ana lyses  for Date Effects for  Each Aspect for 
B l ow- I n  o f  Leaves to the  Wes t  Fork  of  Wa l ke r  B ranch for  the 
1973- 1974 Water Yea r .  
NE- Fac i ng SW- Fac i ng 
65 . 39 sd  
Note : Both tes ts run  at F0 _ 025 ( 11 , 568) = 1
. 99 ; ns = not s i gn i f i ­
cant ; s d  = s i gn i f i cant d i fferenc e .  
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Tab l e 11 .  Res u l ts of  Ana lyses  fo r Date Effects at Each  S l ope  C l a s s /  
Aspect Comb i nat i o n  fo r B l ow- I n  o f  Leaves t o  t h e  West F o rk o f  
Wa l ke r  Branch for t h e  1973- 1974 Water Year .  
Aspect  
S l ope C l a s s  NE- Fac i ng  SW- Fac i ng 
Benches  0 . 18ns  0 . 64n s  
15-30?& 2 . 24ns  13 . 59s d  
3 0-45% 2 . 33 ns  18 . 70s d  
45- 60% 4 . 40s d  5 7 . 20sd  
Note : Both te sts  run  at F0 . 005 ( ll , 568 ) = 2
. 43 ; n s  = not s i gn i f i ­
cant ; s d  = s i gn i f i cant  d i fferenc e .  
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Tab l e 12 . Re s u l ts o f  Ana lyses  for I nte racti o n Between S l ope C l a s s  and 
Date at Each Aspect fo r B l ow- I n  of Leaves to the Wes t  F o rk 
of  Wa l ke r  Branch for the 1973- 1974 Wate r Year .  
N E- Fac i ng SW- Fac i ng 
0 . 3 3ns 
Note : Both tests run  at F0 _ 025 ( 3 3 , 568 )  = 1 . 57 ; n s  = not
 s i gn i f i ­
cant ; s d  = s i gn i fi cant d i ffere nce . 
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I nteract i o n  tests fo r aspect/date at e a c h  s l ope  c l a s s  ( Ta b l e  13 ) 
reveal  that the two aspects were functi o n i ng d i vergent ly  for a l l s l ope  
c l as s e s  except the benches . T h i s i s  c l ear l y  seen  i n  c ompar i ng F i gures  
1 0 and  1 1  ( pages  7 5 - 76 ) , wh i ch represent  sou thwe s t - and  northe a s t - fa c i ng 
s l opes , res pec t i ve l y .  I n  the l atter case , peak  i n puts were i n  a u t umn , 
wh i l e  the  former s h owed peak  i n puts  fn sprfn g ,  due  to in puts from sou t h ­
west- fac i ng s l opes  wh i ch we re domi n ated by s trong wi nds  dur i ng s p r i ng , 
Tho s e  for  northeast- fac i ng s l opes , wh i ch rece i ve l i tt l e down s l ope w i nd  
duri ng  a ny seas o n , were domi nated by factors operat i ve dur i ng l i tterfa l l 
s easo n .  Wh i l e  th i s  ho l ds true for a l l s l opes greater than  15% , F i gures  
10 and  11 revea l  that  th i s  was not the  case  for benches ; l i ke the s teeper 
northeast- faci ng s l ope c l a s s e s , b e nches  for both  aspects had h i gher  
i np uts dur i ng fal l .  
Tests  for s l ope c l as s/aspect i nteracti o n s  at each date are presen­
ted  i n  Tab l e  14 , w i th  s i gn i f i cant i nteract i on s een  dur i ng  February and  
Marc h . Res u l ts  o f  the  s i mp l e  ma i n  e ffects  tes ts for a s pect  e ffec t s  a t  
e a c h  date/ s l ope c l a s s  comb i n a t i on ( Ta b l e 5 ,  page 88 ) re vea l ed s i gn i fi cant  
aspect  e ffects dur i ng February and March for 30-45% and 45- 60% s l ope  
c l a s se s , wi th the 15-30% s l ope c l a s s  not s i gn i fi cant ly  d i fferent for  the  
two aspects , due to the fact  that  th i s  s l ope c l a s s  had h i ghest  i nputs  of  
a ny northeast- fac i ng s l ope c l as s  for these  month s . Thus , j us t  as  w i th 
the s l ope  c l as s /date i nteract i on , the  d i ffe rent  behav i o r of  the 15- 30% 
s l ope  c l as s  i ntroduced i nteract i on i nto the i nterpretat i o n .  One  can  ob­
s erve from F i gure s  10 and 11 that the  magn i tude of  i nputs  was  a l ways i n  
the s ame d i rect i o n  a s  steepne s s  o f  s l op e .  Thi s aga i n po i nts  up the  fact 
that a factor wa s i nvo l ved wi th the 15- 30% s l ope  c l as s  that d i d  not  act 
on the other  s l ope c l a s ses . 
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Tab l e 13 . Res u l ts  of  Ana lyses  for I nte racti o n  Betwee n  Aspect and Date 
at Each S l ope C l as s  for B l ow- I n  of Leaves to the We s t  Fork  
o f  Wal ke r  Branch for  the  1973- 1974 Wate r Year . 
Benches  15- 30% 30-45% 45- 60% 
24 . 80 s d  
Note : A l l tests run  at F0 . 012 5 ( 11 , 568) = 2 . 2
5 ; ns = not s i gn i f i ­
cant ; sd  = s i gn i f i cant d i ffere nce . 
Tab l e  14 . Re s u l ts of  Ana lyses  for  I nteract i o n  Betwee n  Aspect  and S l ope C l as s  at  Eac h Date for  
B l ow- I n  of  Leaves to the We s t  Fork  of  Wa l ker Branch  for the 1973- 1974 Water  Year .  
Sep O c t  Nov Dec Jan  Feb Mar Apr  May Jun  Ju l  Aug  
0 . 0711s 0 . 46 11 s  0 . 5211 s  2 . 32ns 0 . 03 n s  7 . 43sd  17 . 35 s d  3 . 3 2n s  0 . 02ns  < 0 . 01n s  < 0 . 01n s  < 0 . 01n s  
Note : 
fere nce . 
A l l tests  run  at FO . OOS( 3 , 568)  = 4 . 28 ; ns = not  s i gn i f i cant ; sd = s i gn i f i ca nt d i f-
0 
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Factors determi n i ng the a utumn peak  b l ow- i n  are more comp l ex than 
those  fo r the m i d-wi nter to m i d- spri ng  peak , because autumn i s  a peri od  
of rapi d c hange i n  the p hys i ca l  and b i o l og i ca l  c haracteri s t i c s  o f  the 
watershed system , part i c u l ar ly  those  a s soc i ated wi th  l eaf fa l l .  Peak 
b l ow- i n  rates  dur i n g  autumn c l o s e l y  fo l l owed the  peak  i n  l i tter fal l .  
S i m i l ar res u l ts were observed by McDowe l l and F i s her  ( 1975 ) .  Apparent­
l y ,  fa l l i ng l eaves cont i nue  mov i ng fo r s hort  d i s tances  once  they reach 
the forest f l o o r ,  especi a l l y  so d ur i ng peri ods when wi nd i s  act i ng to 
remove them from the canopy . Leaves wou l d  ro l l farther  o n  steeper  s l opes  
from grav i tat i ona l  p henomena a l o ne  (Vannote 1969 ) .  D ur i ng and soon  after 
l eaf fal l ,  they wou l d  be most  s uscepti b l e  to aeo l i an transport , the  neg­
l i g i b l e degree of the i r  p hys i ca l  i ncorporati o n  i nto the s o i l l i tter l ayer 
b e i n g  fostered by dry condi t i ons  dur i ng  th i s t i me .  H i gher  rates of  
b 1 ow- i n  for  November as compared wi t h  October we re p robab l y  due  to  
s evera l  factors i nc l udi ng genera l l y  h i gher i nc i dent  w i nds , l e s s  canopy 
c ove r ,  and h i gher s tandi ng  c rops of  l eaf  l i tter o n  the forest  f l oo r .  
The m i d-wi nter t o  m i d- spr i ng  peak i n  rate o f  l eaf  b l ow- i n  i s  l es s  
comp l i cated due t o  the ab s e nce  o f  l i tterfa l l .  A l l i nputs  can  b e  d i rect­
ly re l ated to aeo l i an factors , and res u l ts of  ana lyses  c l ear ly  s how s i g­
n i f i cant aspect and s l ope c l a s s  effects for th i s  peri od . 
Total b l ow- i n  of  l eaf materi a l  to the s tudy reach was ca l c u l ated o n  
t h e  bas i s  o n  t h e  l ength of  stream bordered  b y  each s l ope  c l a s s  fo r each 
aspect .  Total annual  i nputs  were 1 2 . 9 kg ( 38 .  5 g/m streambank/yr)  and 
6 7 . 6 kg  ( 20 1 . 6 g/m streamba n k/yr)  for the northeast- and southwe st-
fac i ng  s l opes , respect i ve l y ,  fo r a total i nput  of  80 . 5  kg/yr O t' 240 . 1 
g/m s tream/yr . O n  a u n i t  ba s i s ,  the fi gure i s  86 . 8  g/m2/yr .  
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Total  a nnua l  l eaf i nput  to the s tudy reach was 458 . 8 g/m2 , o f  wh i c h 
18 . 9% was b l ow- i n  and 81 . 1% was d i rect l eaf fal l .  F i s he r  ( 1970 ) found 
that 21 . 6% o f  l eaf i nput to Bear B roo k was  by l atera l  tran sport . O f  t h i s ,  
77 . 2% was transported i nto the system i n  autumn  and 22 . 8% i n  spr i n g .  
Snow pac k i n  wi nter d i s a l l ows a ny l ateral  transport dur i n g  t h i s t i me i n  
New Hamps h i re .  Total l eaf i nput  was 431 . 7 g/m2/yr .  McDowe l l and F i s he r  
( 1975 ) ,  worki n g  o n  a Mas sachus etts wate r s hed , fou nd f o r  a 77- day a utum­
nal peri od  that total  l i tter b l ow- i n  was 21% of the total  l i tter i np ut .  
Sede l l et  a l . ( 1973 )  wor ki ng  i n  a s teep l y  s l oped con i ferous  fore s t  wate r­
s hed , reported p re l i m i nary f i nd i ngs  o f  approxi mate l y  1 g/m2/day for total  
a l l ochthonous  i np uts to the s tream s ub system , wi th  1 . 5 t i mes  a s  much 
e nteri ng  the  s tream sys tem from the s teep s l opes  a s  from l i tterfal l .  
Rau ( 1976 ) s howed that con i fer l eaf  l i tter i ntroduced by aeo l i an factors  
i nto F i nd l ey Lake , Wash i ngton was quanti tati ve l y  equ i va l ent  to that por­
t i on of  the autochthonous  p roduct i on reach i n g  the benth i c commun i ty .  
Wh i l e  l eaf fa l l i nput o n  a u n i t  area b as i s i s  re l at i ve l y  con stant 
over the e nt i re drai nage system of an  eve n l y  fo re s ted  sma l l waters hed , 
b l ow- i n  va l ues  and hence the rat i o of l eaf fal l to b l ow- i n  wi l l  vary , 
dependi ng  o n  channe l  wi dth and s teepne s s  of adj o i n i ng s l ope s .  O n  Wa l ker 
B ranc h , s teepest s l opes  occur a l o ng  the l ower channe l  reaches  whe re 
max i mum channe l  wi dths occur .  Depend i n g  o n  the overa l l geomorpho l ogy of 
the waters hed system , i n  other  s i tuat i ons  the reverse  trend i n  s l o pe d i s ­
tr i b u t i o n  i s  po s s i b l e .  
F ru i t and Reproduct i ve Part I nputs  
F i gures  17 and 18 present  mean  month ly  va l ues  for i nputs  o f  fru i t  
mater i a l  v i a l atera l tran sport i nto the stream channe l  o f  Wa l ke r  B ranch  
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by s l ope c l a s s  for the northeast- and s outhwes t- fac i ng s l opes , respec-
t i ve l y .  ( See Tab l e s A8 and A9 , Appe n d i x  A for 95% conf i dence l i m i ts for  
the s e  means . )  H i ghest  month l y  mean s  were found i n  the l ate s ummer to  
m i d- autumn per i od ,  co i nc i d i ng wi th maxi mum l i tterfa l l .  The h i g h  va l ue  
for benches  for November  was p robab l y  e rroneous . Because  benches  are 
c l os e  to s tream bank l eve l , they are p rone to tempora ry f l ood i ng dur i n g  
l arge spates . Such  a catastrop h i c event occurred du r i n g  November  of  the  
study year .  O f  four  b l ow- i n  traps c o l l ect i n g  mater i a l  from s o uthwe st-
fac i ng  benches , two were obv i ous l y  contam i nated w i th f l ood water and the 
data were d i scarded . The other two were not d i s carded s i nce  there was 
no  d i scern i b l e l eaf contami nati o n .  However ,  c o ntami nat i o n  by fru i ts , 
espec i a l l y  pop l ar frui ts , was qu i te p robab l e ,  and the  November va l ue fo r 
benches  for s outhwe s t- fac i ng s l opes s ho u l d  b e  regarded wi th caut i o n .  
The  data were l eft i n  the model , s i nce  there was n o  obv i ous  date o r  s l op e  
c l a s s  effect as s oc i ated wi th th i s  pos s i b l e  co ntami nati o n , a n d  a m i s s i ng 
data c e l l wou l d h ave great l y  c onfounded the a na lys i s .  
H i gher  than  average readi ngs for February and  Ap ri l for 30-45% 
s l opes a nd b e nches , respecti v e l y , for southwest- fac i ng s l opes were each 
due  to one  h i gh va l ue , b ut d i d  not l ead to s i g n i fi cant d i fferences  wi th 
regard to e i ther  s l o pe c l a s s , as pect , or date . 
U n l i ke the s i tuati o n  for l eaf  i nputs , no  s i gn i f i cant aspect d i ffer-
e nces were ev i dent , s uggest i ng  that the phenomenon  of  fru i t  i np ut was 
not d i rect l y re l ated to aeo l i an factors . Peak month l y  i nputs for  both  
aspects , occurri ng dur i ng September  for  northeast- fac i ng s l opes and  Sep-
tembe r  and October for s o uthwest- fac i ng s l opes , were app rox i mate l y  
2 0 . 4- 0 . 5 g/m /day .  The h i gher  va l ues  for the northeast- fac i ng 45- 60% 
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s l opes  duri ng  J u l y  and August  ( 0 . 20 and 0 . 15 g/m s treambank/day ) were 
not matched by c o i nc i de nt i ncreases  i n  i np uts  from the s teepest s o uth­
west- fac i ng s l opes , and we re probab l y  due to the l ocat i o n  of part i c u l ar 
trees  bear i ng and dropp i ng fru i t  mate r i a l  ups l ope from traps . 
The 3-way ANOVA for i np uts of  fru i t  and reproducti ve mater i a l  i s  
presented i n  Tab l e A7 , Appe nd i x  A .  Both date and s l ope  c l a s s  were s i g­
n i f i cant , wh i l e  none  of the i nte racti on terms was s i gn i f i cant . Because  
of  the l ac k  of  confound i ng  by  i nteracti o n ,  furthe r ana l yse s  were d i rect­
ed towards compari s on  of a l l po s s i b l e  pa i rs of means u s i ng Tukey 1 s t tes t  
( Ki rk  1968) . 
Res u l ts o f  these  mu l t i p l e  means tests  are presented i n  Tab l e 15 for 
date compar i sons  and Tab l e  16 for s l ope  c l as s  compari s o n s . For date com­
pari s o n s  ( over  b oth aspects ) ,  o n l y  those  i nvo l v i ng  e i ther September  o r  
October c o l l ect i o n s  s howed s i gn i f i ca nt d i ffe rence s .  September was s i g­
n i f i can t l y  h i gher than a l l other months except Octobe r ,  the l atter be i n g 
s i gn i fi cant l y  h i gher than a l l other months wi th l ower means except J u l y .  
Res u l ts c l ear ly  s how that fru i t  i np uts v i a  l atera l transport were 
not d i rect ly  re l ated to aeo l i an factors , b ut rather  to season  of  fru i t 
fal l .  L i tterfal l data ( Tab l e 2 ,  page 70 ) i nd i cated that h i ghest fru i t 
i nputs occ urred i n  September ,  Octobe r ,  and November .  The h i gh va l ues  for 
the northeast- fac i ng 45- 60% s l ope c l a s s  for J u l y  and August we re not ac­
compan i ed by i ncreases  i n  the l i tterfa l l for the month . These h i gh 
va 1 ues  were due to severa 1 co  1 1  ectors 1 ocated downs 1 ope from h i c kory 
tree s , wh i ch dropped fru i t  at an  ear ly  date . S i nce h i c kori es  are not 
genera l l y  found i n  the prox i m i ty of  the stream channe l , it  i s  not s u r­
p ri s i ng that concurrent i ncreases  i n  fru i t  we i ght i n  l i tterfa l l were 
absent . 
Tab l e  15 . Re s u l ts of  Mu l t i p l e Mea n s  Te st s  for Date Effects ( Over  A l l S l ope C l a s s es and Aspects ) for  
B l ow- I n  of  Fru i ts and  Reproduc t i ve Parts  to  the We s t  Fork  o f  Wa l ke r  Branch  for the  







F eb  
�1a r  
Apr  
t'1ay 
J u n  
J u l  
Oct Nov  Dec  Jan  Feb  Mar Apr May J u n  J u l  
1 .  38n s  3 . 79sd  5 . 02sd  5 . 2 6s d  5 . 49s d  5 . 28s d  4 . 6 9s d  4 . 985 d 5 . 3 2s d  4 . 23s d  
- - 2 . 48ns  3 . 66sd  3 . 89 5d 4 . 12 5 d 3 . 915 d 3 . 33 s d  3 . 61s d  3 . 94s d  2 . 86s d  
- - - - 1 .  02ns  1 .  2 3n s  1 .  43 n s  1 .  2 4  n s  0 .  72 n s  0 . 98n s  1 .  2 6 n s  0 . 24ns  
- - - - - - 0 . 22n s  0 . 42 ns  0 . 23 n s  0 . 3l n s  0 . 05 n s  0 . 25n s  0 . 8l ns  
- - - - - - - - 0 . 20n s  0 . 02n s  0 . 53 ns  0 . 26 ns  0 . 0 3n s  1 .  0 3ns  
- - - - - - - - - - 0 . 19 ns  0 .  73n s  0 . 46 n s  0 . 17 n s  1 .  2 4  n s  
- - - - - - - - - - - - 0 . 54ns  0 . 28n s  0 . 02n s  1 .  05 ns  
- - - - - - - - - - - - - - 0 . 27n s  0 . 56ns  0 . 50ns  
- - - - - - - - - - - - - - - - 0 . 29n s  0 . 77n s  
- - - - - - - - - - - - - - - - - - 1 .  07 ns  
- - - - - - - - - - - - - - - - - - - -
Note : An a l ys i s  run  at student i zed  range/�2 = 3 . 27 ;  T ukey 1 s test  at � =  0 . 05 ;  and error  D F = oo 
Aug  
4 . 6 55 d 
3 . 27 5 d 
0 . 6 3 n s  
0 . 42 n s  
0 . 64ns  
0 . 84n s  
0 . 65 n s  
O . lOn s  
0 . 3 7n s  
0 . 67 ns  
0 . 40 n s  
0 
()) 
Tab l e  16 . Res u l ts o f  Mu l t i p l e Means Tests for S l ope  C l s s s  Effects 
(Over A l l Dates and  Aspects ) fo r B l ow- I n  of F ru i ts and 
Reproducti ve Parts to the Wes t  Fork of Wa l ker B ranch  
for the 1973  - 1974 Water Year .  
S l ope  C l a s s  
1 09 
S l ope C l as s  30-45% 45- 60% Benches  
15- 30% 0 .  75 n s  5 . 36 sd  0 . 09n s  
30-45% 4 . 64s d  0 . 5 2n s  
45- 60% 4 . 26 ns  
Note : A l l tes t s  run  at s tudenti zed range/�2 = 2 . 57 , Tukey • s tes t  
a t  a =  0 . 05 ,  and E rror O F = cr ;  s d  = s i gn i f i cant d i fference , 
n s  = not  s i gn i f i cant . 
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Re s u l ts o f  the mu l t i p l e mean s  tes t s  for  s l ope c l a s s  d i ffere nces  
(Tab l e 16 )  s how that 45-60% s l opes , as  expecte d , were s i gn i f i cant ly  
h i gher  than  the  other  s l ope  c l a s se s , and  no  other  s i gn i f i cant s l ope c l a s s  
d i ffe rences  occurred . Th i s confo rms t o  the ge nera 1 reas on i ng that the 
s teepe s t  s l opes s h ou l d e n hance the downs l ope trave l of fru i t  mater i a l . 
Total  b l ow- i n  of  fru i ts and  reproducti ve parts to the s tudy reach 
was ca l cu l ated a s  13 . 08 kg , of whi ch  8 . 45 kg ( 6 1 . 2%) was contri b uted 
from northeast- fac i ng  s l opes and 5 . 3 5 kg ( 38 . 8%) was contri buted from 
s outhwest- fac i ng  s l opes . Total  a nnua l  i nput of fru i ts and reproduct i ve 
parts to the s tudy reach ( l i tterfa l l a nd  b l ow- i n ) was 6 0 . 73  kg.  o f  wh i ch 
b l ow- i n  contri b uted 22 . 7% and  l i tterfa l l contri b uted 7 7 . 3% . Expres s ed o n  
a un i t  area bas i s ,  year l y  i np ut t o  t h e  study reach was 65 . 49 g/m2 , o f  
wh i ch l i tterfa l l contri buted 5 0 . 61  g/m2 a n d  b l ow- i n  contri b uted 14 . 88 
2 g/m . 
Twi g  I nputs 
Mean month l y  i np uts of  twi gs v i a  l ateral  transpo rt to Wa l ker Branch  
a re s hown i n  F i gures  19  and  20 . ( See  Tab l e s AlO and  All , Append i x  A for  
9 5% conf i dence l i m i ts for these  means . )  For  northeast- fac i ng s l opes , 
va l ues  were l ow and  vari ab l e  throughout the year , wi th o n l y  three means  
( a l l i n  Marc h )  at o r  above  0 . 02 g/m s treamba n k/day . It  i s  i ntere s t i ng  
to note  that  the March  i np uts for northeast- fac i ng s l opes  we re u nre l ated 
to s l ope  c l a s s , wi th the steepest s l ope hav i ng the l owes t  mean fo r the 
month , and benches  havi ng  the h i ghest  mean ( 0 . 05  g/m s treamban k/day ) . 
When dea l i ng wi th l ow l eve l s  of  i nput , such  spur i o u s l y  h i gh means  a s  
those  f o r  benches  are a l ways po s s i b l e .  
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A l though va l ues  for s outhwes t- fac i ng s l opes were a l s o  vari ab l e  
throughout the yea r , a pattern i s  readi l y  d i scern i b l e .  For  any month , 
e i ther  the 3(}-45% o r  the 45- 60% s l ope  c l a s ses  had the  h i ghest  mean i nput .  
Wh i l e  most  month l y  va l ue s  were l ow ,  there were s i x  mont h l y  means greate r 
than 0 . 05  g/m streamban k/day , a l l h i gher  than the h i ghest  month l y  mean 
fo r northeast- fac i ng s l opes . Three month ly  mean s , those for  the 3 0- 45% 
s l ope c l a s s  for February , and the November and  March means  for the 45- 60% 
s l ope c l a s s , were 0 . 14 g/m s treamban k/day o r  greater .  Low month l y  means 
for the 3(}-45% s l ope c l a s se s  occurred dur i ng  October , January and  May 
through August .  I n  general , th i s confo rms rathe r  we l l  wi th the trend 
for b l ow- i n  of  l eaf mate r i a l , e spec i a l l y  the January mi n i mum.  Peak i n­
p uts for benches  and the 15- 30% s l op e  c l as s  occurred duri ng  the months 
of March and Apri l ,  both months of  s ub s tanti a l  l eaf  b l ow- i n .  Otherwi s e , 
the val ues  are q u i te l ow ,  wi th mont h l y  means o f  0 . 01 g/m s treamban k/day 
o r  l es s  q u i te common .  
Wh i l e  there was some co i nc i de nce  o f  pea ks o f  twi g i np ut v i a l i tter­
fal l ( F i gure 8 ,  page 6 3 )  wi th those  fo r b l ow- i n ,  the obv i ous  s l ope  
effects wo u l d tend to s uggest that  seasona l  patte rns  exh i b i ted i n  F i g­
u res 19 and 20 were due to a comb i nati o n  of pheno l ogi ca l , topograp h i c ,  
meteoro l og i c ,  and stochast i c proces se s . 
Re s u l ts o f  the 3 -way ANOVA for i nputs of twi gs to the  stream system 
v i a  l ateral  transport ( Tab l e A7 , Append i x  A) s howed a l l three mai n 
e ffects to be  s i gn i fi cant , as  was the i nte ract i o n  b etwee n  s l ope  c l a s s  
a nd aspect . As  s uch , t h e  s ubsequent  ana l ys i s  took  two path s .  F o r  the 
ana lyses  of  date effects , m u l t i p l e means tests  i nvo l v i ng a l l pos s i b l e  
pai rwi s e  compar i son s  were made . F or  s l ope c l as s  and aspect , due  to s i g­
n i fi cant i nteract i o n , s i mp l e  ma i n  effects were tes ted . 
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Res u l ts of  the mu l t i p l e means tests  for date e ffects are pres e nted 
i n  Tab l e  17 and can be s ummar i zed as fo l l ows . The three months wi th the 
h i ghest  mean s , November , February , and March were not s i gn i f i cant l y  d i f­
ferent from each othe r ,  b ut a l l s i gn i f i cant d i fferences  i n  the ana lyses  
were re l ated to  these  th ree months .  T he  three months  w i th  h i ghe s t  means 
were e i ther  those wi th  h i gh i np uts of  twi gs i n  l i tterfa l l ( November  and 
March )  or were per i ods of  max i mum b l ow- i n  of  l e af mater i a l  (November , 
F eb ruary and Marc h ) . Thi s c o i nc i dence of  peaks i n  twi g b l ow- i n  wi th  those  
for  l eaf mate r i a l  cou l d i nd i cate that  twi g  mater i a l  e ntangl ed i n  l eaf 
mate r i a l  on the forest f l oor  can  be  carr i ed a l o ng  by a mov i ng mas s  of 
l eaves . I t  co u l d  a l so  mean that the same facto r l eadi ng  to b l ow- i n  of 
l eaf mater i a l , e . g . , gust i ng  wi nds , cou l d enhance remova l  of  s e ne scent  
twi gs from the canopy , wh i ch cou l d then  bounce  down the s l op e .  Both  
facto rs were p robab l y  ope rati ve to a certa i n degre e .  The fact that  
s o uthwe st- fac i ng s l opes genera l l y  had much h i gher  peak  va l ues  ( fo r  No­
vember  n i ne t i me s  as h i g h )  wo u l d tend to  i nd i cate that  s ome actua l  trans ­
port o f  twi g l i tter a l ready o n  the  forest fl oor  d i d  occu r .  When co n s i d­
er i ng the l arge amou nts of  l eaves swept off the fo rest  f l oor  i n  F eb ruary 
a nd March , i t  i s  qu i te l i ke l y  that sma l l entrapped twi g  mate r i a l  was 
carri ed  a l ong  wi th the l eaves . 
Re s u l ts of  s i mp l e  mai n effects tests are s h own i n  Tab l e s 18 and 19 . 
A s  expected , no  s i gn i f i cant aspect d i fferences ( overa l l date s )  were found 
for sma l l e r s l ope c l a s ses  ( benches  and 15-30% s l opes ) , but  for 30-45% 
and 45-60% s l opes , a spect e ffects were s i gn i f i cant ( Tab l e 18 ) , wi th i n­
p uts from so uthwest- fac i ng s l opes  be i ng h i gher than those  from north­
east- fac i ng s l opes . For s l ope c l a s s  e ffects ( over  a l l dates ) ,  n orth-
Tab l e 17 . Re s u l ts of  Mu l t i p l e Means Te sts  for  Date Effects  ( Over  A l l S l ope C l a s s e s  and  Aspects ) fo r 
B l ow- I n  of  Twi gs to the We st  Fork  o f  Wa l ke r  B ranch  for the  1973- 1974 Wate r Year .  
�1o nth  Oct  Nov  Dec J a n  F e b  Mar Apr May J un J u l  
Sep 1 .  5 7n s  3 . 5l sd 0 . 37ns  1 .  28n s  2 . 04n s  4 . 45 5 d 0 . 89 n s  0 . 94n s  0 . 84ns 1 .  38n s  
Oct  - - 5 . 00sd  1 .  19ns  0 . 28ns  3 . 6lsd  6 . 0lsd  2 . 43 n s  0 . 6 2n s  0 . 73 ns O . lOn s  
Aug  
1 .  79n s  
0 . 32n s  
Nov - - - - 3 . 83s d  4 .  7 l n s  1 .  5 7n s  0 . 73 ns 2 . 62n s  4 . 37s d  4 . 305 d 5 . 075 d 14 . 07sd  
Dec  - - - - - - 0 . 09n s  2 . 3 9n s  11 . 40s d  1 .  24n s  0 . 5 6n s  0 . 46n s  1 .  28ns  1 .  51  n s  
J a n  - - - - - - - - 3 . 30sd  5 . 70s d  2 . 15 n s  0 . 34n s  0 . 45 ns  0 . 38n s  0 . 60ns  
Feb  - - - - - - - - - - 2 . 42 ns  1 .  12 ns  2 . 95n s  2 . 88n s  3 . 69 s d  3 . 93 s d  
�1ar - - - - - - - - - - - - 3 . 5 15 d 5 . 34s d  5 . 285 d 6 . 08s d  6 . 3 3 5 d 
Apr  - - - - - - - - - - - - - - 1 .  80n s  1 .  71 n s  2 . 52 n s  2 .  75 n s  
May - - - - - - - - - - - - - - - - O . lOn s  0 .  72ns  0 . 94n s  
J un - - - - - - - - - - - - - - - - - - 0 . 83 ns  1 .  05 n s  
J u l - - - - - - - - - - - - - - - - - - - - 0 . 2 2n s  
Note : An a l ys i s  r u n  a t  studenti zed range/�2 = 3 . 27 ;  T ukey 1 s te s t  at  a =  0 . 05 ;  a n d  error  0 F = oo ;  
sd = si gn i f i cant  d i fference , ns = not si gn i fi ca n t . 
U1 
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Tab l e 18 . Res u l ts of  Ana lyses  for Aspect E ffects for  Each S l ope C l a s s  
f o r  B l ow- I n  of  Twi gs t o  t h e  West  Fork  of  Wa l ker B ranch  for 
the 1973- 1974 Water Yea r .  
Benches  15- 30% 30-45% 45-60% 
< 0 . 01ns  0 . 01n s  2 7 . 03 s d  
Note : A l l tests  r u n  at F0 _ 01 ( 1 , 508) 
= 6 . 64 ;  ns = not s i g n i f i cant ; 
s d  = s i gn i f i cant d i fference . 
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Tab l e 19 . Res u l ts of  Ana l ys e s  for S l ope C l a s s  Effects for Each Aspect 
for B l ow- I n  of  Twi gs to the  We st  Fork of Wa l ke r  B ranch for 
the 1973- 1974 Water  Year .  
NE- Fac i ng SW- Fac i ng 
0 . 01ns  11 . 44sd  
Note : Both  tes t  run  at  F0 . 02 5 ( 3 , 568) = 3 . 11 ;  n s  = not s i gn i f i cant ; sd  = s i gn i f i cant d i fferenc e .  
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east- fac i ng s l opes s howed no s i gn i f i cant d i ffe rences  for s l ope  c l a s s  
i nputs , wh i l e  so uthwe st- fac i ng s l ope c l a s s e s  d i d  have s i gn i f i cant ly  
d i fferent i np uts . Both these  res u l ts l end con f i rmat i o n  to the hypothe­
s i s  that transport of l eaves by wi nd  a l ong the fo re s t  f l oor  a i d s  i n  
tran sport of  twi g mater i a l . Were th i s  j us t  an  effect o f  wi nd  b l owi ng  
dead  o r  senescent  twi gs out  o f  the canopy , s uc h  aspect d i fferences  as  
seen  here wou l d not occur , wi th  o n l y  d i ffere nt i a l  s l ope  c l a s s  respon s e s . 
Whe n  res u l ts o f  these  ana lyses  are coup l ed wi th those  from the m u l t i p l e 
means tests  for date effects ( i n  wh i ch the temporal  patter n  o f  i np uts  
co i nc i ded  wi th that  for l ea f  b l ow- i n )  the coup l i ng o f  the two p roce s s e s  
i s  more p robab l e .  
Tota l b l ow- i n  of  twi gs  t o  the s tudy reach was c a l c u l ated a s  3 . 97 
kg , of  wh i ch 19 . 1% ( 0 . 76 kg ) e ntered from northeast- fac i ng s l opes  and  
80 . 9% ( 3 . 21  kg) came from s outhwest- fac i ng s l opes . Tota l annua l  i nput  
of twi gs  to the study reach  ( l i tterfa l l and b l ow- i n ) was  28 . 33 kg . of  
whi c h b l ow- i n  contr i buted 14 . 0% and  l i tterfa l l contri b uted 86 . 0% ( 24 . 36 
kg) . Expres s ed  o n  a u n i t  area bas i s ,  year ly  i nput  to the s tudy reach 
was 34 . 57 g/m2 , of wh i c h l i tterfa l l contr i b uted 2 6 . 27 g/m2 and  b l ow- i n  
contr i b uted 11 . 30 g/m2 . 
F ras s I nputs 
I nputs of  frass v i a  l atera l transport to Wa l ker Branch  are s h own i n  
F i gu re s  21  and 22 for northeast  and so uthwest- fac i ng s l opes , respecti ve­
l y .  ( See  Tab l e s  A12 and Al3 ,  Appe nd i x  A fo r 9 5% conf i dence l i m i ts for 
these means . )  Pea k i nputs occu rred dur i n g  s umme r and  fal l w ith  espec i a l ­
l y  h i gh i nputs for the s teepest  s l ope c l as s e s  for both  aspects dur i ng 
September  197 3 .  D ur i ng  Septembe r  1973 , i nputs of  fras s ( g/m streambank/ 
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F i g u r e  22 . Mean Da i l y  Rates of  Tra n s po rt of  W i n d - B l own Fra s s  from S o u t hwes t - Fa c i ng  S l opes  
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day)  ranged from 0 . 0078 fo r the 45- 60% s l ope c l a s s  for northeast- fac i ng 
s l opes to 0 . 0007 for the 15-30% s l ope  c l ass  for northeast- fac i ng s l ope s .  
U n l i ke l eaf  i nputs , l i tt l e i n  the way o f  aspect d i ffe rences  was s e e n  i n  
the rate of  fra s s  i nput . Severa l trends were s i m i l ar for both as pects , 
espec i a l l y  a secondary peak  i n  J une- J u l y .  Howeve r ,  s o uthwes t- fac i ng 
s l opes  a l so  s howed an  i nc rease  i n  fra s s  i np uts  dur i ng November ,  wh i ch 
northeast- fac i ng s l opes d i d  not .  I t  i s  i ntere s t i ng  that dur i n g  t h i s 
month i nputs from the 15- 30% s l ope  c l ass , wh i ch were l owes t  for  the 
southwest- fac i ng aspect for Septembe r  and October ,  were h i ghest  i n  No­
vember .  Th i s  was cons i stent wi th the trend for l eaffa l l for the 15- 30% 
southwest- fac i ng s l opes  ( See  F i gure 11 , page 7 5 ) . 
F rom December through Marc h ,  i np uts cont i nued  at a ve ry l ow 1 eve l 
and began to i nc rease  i n  May and J une . For  southwe s t- fac i ng s l opes , a l l 
s l ope c l a s s e s  s howed an  i nc rease  dur i ng J u l y , the  peak  month dur i ng 
s umme r ,  whi l e  northeast- fac i ng s l opes  d i d  not s h ow th i s  i ncrease fo r 
benches  and 15- 30% s l opes . 
A parti a l  exp l anat i o n  fo r the patte rn of  l atera l transport o f  fra s s  
c a n  b e  made from t h e  pattern  of  l i tterfa l l i np ut s  of  f r a s s  ( s ee F i gure  9 
page 67 ) .  H i ghest  fras s  i np uts  v i a  l i tterfa l l occurred dur i ng  September  
( 3 . 43 g/m2 ) ,  wh i l e  none was recorded after October  16 , 197 3 .  T hu s , a ny 
i np uts v i a  b l ow- i n  after mi d October probab l y  re s i ded on  the fore s t  f l oor  
at that t i me .  It  i s  p ropo sed  that these  and any other fra s s  i np uts 
occurr i ng  dur i ng  the November  to Apr i l peri od  must  have been transported 
a l ong wi th l eaves v i a aeo l i an forces  acti ng on  the fore st  f l oor .  Fa l l e n 
l eave s  have o ften been  observed wi th attached fras s wh i ch cou l d be  trans-
ported a l ong  wi th the l eaf  i ts e l f . Southwes t- fac i ng s l opes exh i b i ted 
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thi s Novembe r  peak and a l so  d i d not reach the l ow l eve l s of  no rtheast­
fac i ng s l opes i n  October , because  of  the l arger amou nts of  b l ow- i n  o f  
l eaf  mater i a l  from the s l opes dur i ng October  a n d  November .  T h e  s o uth­
we st- fac i ng 15- 30% s l opes , wh i ch had h i ghest  mean b l ow- i n  of  l eaves  for 
a l l aspect/ s l ope c l a s s  comb i nati ons  dur i ng Novembe r ,  a l s o  had h i ghest  
i np uts of  fra s s  for the  mont h .  
S i nce a canopy was p re se nt through the s ummer per i od , a n d  s i nce 
b l ow- i n  of  l eaves  was  neg l i g i b l e  ( s ee F i gures 2 1  and  22 , pages  1 1 9  and  
1 20 ,  respecti ve l y ) , s umme r peaks were due  to fra s s  fa l l from the  canopy 
and s ub s equent bounc i ng o r  ro l l i ng down the s l ope s .  The prec i p i tous  
dec l i ne i n  Augu st , whi l e  not  comp l ete l y  understood , was  cons i stent  wi th 
the pattern  for l i tterfal l i nputs ( s ee  F i gure 9 ,  page 66 ) whe re a dras t i c  
dec l i ne ( 0 . 15 g/m2/day i n  J u l y  v s  0 . 02 g/m2/day i n  August)  i n  fras s  
i nputs  a l so  occurre d .  O n e  p o s s i b l e  exp l anati on  i s  that the s evere l y  dry 
m i d- s umme r  peri od  (J une 17 to Augu s t  1 tota l  ra i n fa l l of  5 . 82 em wi th 
J u l y  be i ng  9 . 35 em be l ow norma l ) stre s s ed the i n sect  pop u l ati ons , e i the r 
d i re ct l y  o r  i nd i rect ly , and  thereby caused the i r dec l i ne .  L i tte rfa l l 
d ata ( See  F i gure 6 ,  page 57 ) s howed a re l ati ve l y  l arge amount  of  l eaf  
i nput dur i n g  J u l y  and  Augu st , i nd i cat i ng ear ly  s e nes cence o f  the vegeta­
t i on . 
R e s u l ts of  the 3-way ANOVA for fra s s  i s  pres ented i n  Tab 1 e A7 , 
Appe nd i x  A .  Both date and s l ope c l a s s  were s i gn i f i cant , as  i s  the s l ope 
c l as s/date i nteracti o n .  Aspect i s  of  borderl i ne s i gn i f i cance , havi ng a 
P r  > F  s l i ght ly  greater than 0 . 05 .  Thus , i nd i cat i ons  are that there was 
s ome aspect effect , probab l y  attri butab l e  to the November d i fferences  
d i scus sed ear l i e r .  The ana lyses  next p roceeded to s i mp l e  ma i n  effects 
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tests wi th  date effects tested  over each  l eve l of  s l ope  c l a s s  and  v i ce 
versa .  Re s u l ts of  these  ana l yse s  are p re sented i n  Tab 1 e s  20 and  2 1 .  
O n ly  t h e  mean f o r  Septembe r  s howed s i gn i f i cant s l ope  c l as s  e ffects ( Tab l e 
20 ) , whi l e  the  two s teepest  s l ope  c l a s s e s , 30-45% and  45-60% ,  s howed s i g­
n i f i cant date d i ffe rences (Tab l e 21 ) . Thus , i nputs  from the two s teepest  
s l opes  ( over  both aspect s )  s h owed s i gn i fi cant d i ffe rences  over t i me , 
whi l e  those  from benche s  and 15-30% s l opes s howed no  s i gn i f i cant d i ffer­
ences over t i me .  I n  September , i nputs  from the two steepest s l ope 
c l a s s e s  were s i gn i f i cant ly  h i gher  than from benches  or 15- 30% s l opes . 
On  no  other  date were s l ope c l a s s  d i fferences s i gn i f i cant l y  d i ffe rent 
from 0 ,  due  to smal l overa l l i nputs  p l us natural  spat i a l  vari at i o n  based  
o n  the mos a i c pattern of  vegetat i o n  of  the water s hed .  Go sz  et  a l . ( 1973 )  
have  s hown that canopy i ns ects s how p references  for the l eaves o f  par­
t i c u l a r  spec i es of  trees . 
Total  b l ow- i n  of  fra s s  to the study reach was ca l c u l ated as  0 . 21 
kg , o f  wh i c h 0 . 10 kg (48%) was contr i b uted from northeast- fac i ng s l opes 
and 0 . 11 kg ( 52%) came from southwe s t- fac i ng s l opes . Tota l annual  i nput  
of  frass  to  the study reach  ( l i tterfal l and  b l ow- i n ) was  9 . 67 kg , of 
wh i c h  b l ow- i n  contr i b uted 1 . 7% and l i tterfa l l 98 . 1% . Expre s sed o n  a un i t  
area bas i s ,  year ly  i nput  to the study reach was 10 . 44 g/m2 , o f  wh i c h 
l i tterfa l l contri buted 10 . 21 g/m2 and  b l ow- i n  contr i b uted 0 . 23 g/m2 . 
Tota l  I nputs 
Tab l e 22 presents res u l ts for the year l y  i nputs  of  o rgan i c mater i a l  
t o  Wa l ke r  Branch  perenn i a l f l ow secti on  ( from 38 . 10 meters above t h e  we i r  
to 373 . 38 meters above the we i r ) ,  based  on  the s um of  mean month l y  i np uts 
for each s l ope c l a s s/aspect comb i nati o n  and the l e ngth of streambank  
Tab l e  20 . Res u l ts of Ana lyses  fo r S l ope C l as s  Effects for  Each  Month for  B l ow- I n  o f  F ra s s  to 
the  We st  Fork  of Wa l ker Branch  for the 1973- 1974 Wate r Year .  
Sep O c t  Nov Dec J a n  Feb Mar Apr May J u n  J u l  Aug  
2 9 . 16 sd  0 . 61ns  0 . 22n s  0 . 01n s  0 . 03 n s  < 0 . 01ns  0 . 02n s  0 . 47 n s  0 . 27n s  1 . 44n s  0 . 79 ns  0 . 05n s  
Note : 
ference . 
A l l tests run  at FO . OOS ( 3 , 568)  = 4 . 28 ;  n s  = not  s i gn i f i cant ; s d  = s i gn i f i cant  d i f-
N +::> 
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Tab l e 2 1 .  Res u l ts  of  Ana lyses  f o r  Date Effects f o r  Each  S l ope C l as s  
for B l ow- I n  o f  Frass  to the We st Fork  o f  Wa l ker B ranch  for 
the 1973- 1974 Water Year .  
Benches  15- 30% 30-45% 45- 60% 
44 . 20s d  
Note : A l l te sts  r u n  at F0 . 0125 ( 11 , 568) = 2 .
25 ; ns = not s i gn i fi ­
cant ; s d  = s i gn i f i cant d i ffere nc e .  
Ta b l e 22 . S ummary of Da ta for B l ow- I n  of Organ i c Mater i a l  ( kg ) to the West Fork of Wa l ker 
Branch  for the 1 973- 1 974 Wa ter Yea r .  
Northeast- Fac i ng S l opes Southwest- Fac i ng S l opes 
Type of 
Orga n i c 1 5-3 0% 30-45% 45-60% Benches 1 5- 30% 30-45% 45 - 60% Benches Grand  
Ma tter { kg ) ( 0 ) ( 5 1 . 5 ) ( l 98 . 1 ) (85 . 7 )  Tota l ( 67 . 8 )  ( 1 27 . 6 ) ( 1 06 . 7 ) ( 36 . 2 )  Tota l Tota l 
Leaf 0 1 . 72 1 0 . 1 4  1 . 05 1 2 . 91 7 . 96 1 8 . 1 2  40 . 45 1 . 1 2  67 . 64 80 . 5 5 
( 58 .  1 % )  ( 81 . 6% )  ( 8 1 . 8% )  
Fru i t  0 0 . 49 7 . 86 0 . 1 0  8 . 45 0 . 35 1 .  02 3 . 59 0 . 39 5 . 35 1 3 . 80 
( 38 . 0% )  ( 7 . 0% )  ( 1 4 . 0% )  
Tw i g  0 0 . 1 2  0 . 48 0 . 1 5  0 . 76 0 . 1 3  1 .  1 7  1 . 84 0 . 08 3 . 2 1 3 . 9 7 
( 3 . 4% )  ( 4 . 2% )  ( 4 . 0% )  
Frass 0 0 . 0 1  0 . 0 1  0 . 09 0 . 1 0 0 . 01  0 . 04 0 . 05 0 . 01 0 . 1 1  0 . 2 1 
( 0 . 4% )  ( 0 . 2% )  ( 0 . 2% )  
Tota l Orga n i c Ma tter 2 2 . 22 76 . 32 98 . 53 
( 22 . 5% ) ( 76 . 5% )  ( 1 00 . 0% )  
Note : me ters of streamba nk bordered by each sl ope c l ass i s  g i ven i n  parentheses i n  the headi ng ; 
Percentages l i sted under tota l s  i nd i cate the rel at i ve contr i buti on of eac h b l ow- i n  component .  
N m 
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bordered by each comb i nat i o n .  There was no port i o n  of  the peren n i a l  f l ow 
secti o n  that was bordered by 15- 30% northeast- fac i ng s l ope s .  
A total o f  98 . 53 kg o f  o rgan i c  mater i a l  e ntered the perenn i a l f l ow 
channe l  v i a  b l ow- i n .  Of  th i s total , 76 . 32 kg ( 7 7 . 46%) was from s o uth­
we st- fac i ng s l opes  and 22 .  21 kg ( 2 2 .  54%) came from northeast- fac i ng 
s l opes . For  each meter o f  s tream bank  ( tota l  o f  3 35 . 28 meters ) ,  these  
i nputs  const i tute 0 . 07 kg  and  0 . 23 kg  for  northeast- fac i ng and  s o uth­
we s t- fac i ng s l opes , respect i v e l y .  
The re l ati ve co ntri buti o n  of  each  type of  orga n i c  mater i a l  for the 
two aspects i s  reveal i ng ,  and  re l ates to the  greater i nf l uence  of wi nd 
for i np uts from s o uthwe st- fac i ng s l opes .  For n ortheast- fac i ng s l opes , 
l eaf i np uts const i tuted o n l y  58 . 11% o f  tota l i nput , whi l e  the s outhwes t­
fac i ng  s l opes , l eaf  i nputs were 88. 63% of  the tota l . Fru i ts , o n  the 
other  h and , contri b uted 38 . 04% of  the i np uts for northeast- faci ng  s l opes , 
a s  compared to o n l y  7 . 01% for  s outhwes t- fac i ng s l opes , wi th the ab so l ute 
amount  a l s o  be i ng greate r from northeast- fac i ng s l opes , due  mai n l y  to 
the greate r proport i on  of  st reambank  bordered by 45- 60% s l opes  for the 
northeast- fac i ng group .  These  res u l t s  are con s i stent  wi th the  s tati s ­
t i ca l  ana lyses  presented above . L i tt l e d i fference was seen  for re l at i ve 
c ontri b ut i o n of  twi g i nput  between  the two aspects  ( 3 . 41% vs  4 . 2 1% for  
northeast- fac i ng and  southwest-fac i ng s l opes , respecti ve l y ) , b ut  the­
abs o l ute magn i tude was approxi mate l y  four  t i me s  greate r for southwes t­
fac i ng s l opes . Frass  i nputs were , overal l ,  q u i te s i m i l ar for the  two 
aspects , wi th fras s const i tut i ng 0 . 44% and 0 . 15% for northea s t- and 
s outhwest- fac i ng s l opes , respecti ve l y .  
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For  both aspects comb i ned , tota l i nputs to the  s tream channe l  were 
80 . 55 kg (8 1 . 8%) of l eave s , 1 3 . 80 kg ( 1 4 . 0%) of fru i ts and reproducti ve 
parts , 3 . 97 kg ( 4 . 0%) of  twi gs , and  0 . 22 kg ( 0 . 2%) of  fras s ,  for  a tota l 
o f  98 . 54 kg . T h i s const i tuted 240 . 3 g of  l eave s , 4 1 . 2  g of fru i ts and 
reproducti ve parts , 1 1 . 9  g of twi gs , and  0 . 7 g of  fra s s  per meter of 
stream channe l , for a tota l i np ut ( per  mete r of  stream channe l ) of 294 . l 
g/yr .  O n  a per u n i t area bas i s ,  the va l ues are 86 . 9 ,  1 4 . 9 ,  4 . 3 ,  and  0 . 2 
g/m2 for l eaves , frui ts , twi gs , and  fras s , respecti ve l y , fo r a tota l 
i nput  of  1 06 . 3 g/m2 o r  1 063  kg/ha .  
Tota l i nput ( l i tte rfa l l and  b l ow- i n ) o f  c oar se  o rgan i c  mate r i a l  to 
the s tudy reach was 565 . 4 g/m2 ( 5654 kg/kg/ha ) , wi th l eave s (458 . 9 g/m2 ) 
const i tuti ng 8 1 . 2% o f  the tota l . F ru i ts , twi gs , and  fra s s  contr i b uted 
65 . 5  g/m2 ( 1 1 . 6%) , 30 . 6  g/m2 ( 5 . 4%) , and 1 0 . 4  g/m2 ( 1 . 8%) , respect i ve l y .  
L i tterfa l l contri b uted s i m i l ar pe rcentages of  l eaves  (8 1 . 1 %) , fru i ts 
( 77 . 3%) , and  twi gs  (85 . 9%) to the total  i nput  and g reat l y  domi nated i n­
puts of  fra s s  ( 98 .  1 % ) . I nput  v i a l i tterfa l l for a l l compone nts was 8 1 . 2% 
of tota l i np uts , wh i l e  b l ow- i n  contri b uted 1 8 . 8% .  
For  b l ow- i n  c omponents , organ i c  carbon was , o n  the ave rage , 49 . 4% 
of the o rgan i c content of  the l eaf component (AFDW) , wh i l e  correspo ndi ng 
va l ues  fo r fru i ts , twi gs , and fra s s  were 47 . 5% , 47 . 5% , a nd 49 . 8% o rgan i c 
carbon ,  respect i v e l y .  I np uts of  organ i c  carbon to the s tream channe l  
were 39 . 77 kg l eaves , 6 . 56  kg  frui ts , 1 . 89 kg  twi gs , and 0 .  l l  kg  fras s ,  
for a total  o rgan i c  carbon i nput  of 48 . 33 kg for the 1 973- 1 974 water 
year . On a per u n i t area bas i s ,  thes e  year ly  va l ues  are 42 . 9 ,  7. l ,  2 . 0 ,  
and 0 .  l g/m2 for l eaf , fru i t ,  twi g ,  and  fra s s  i np uts , respecti ve l y , fo r 
a total yea r l y  o rgan i c  carbon i nput of  5 2 .  l g/m2 o r  5 2 1  kg/ha . 
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Hydro l og i c Regi me 
The two water years dur i ng wh i ch th i s  s tudy too k  p l ace were among 
the wettes t  o n  record for the Oak R i dge area . The water year from Sep­
tembe r  1 ,  1972 to Augus t  31 , 1973 had the l arger amo unt  of  ra i n fa l l ,  
wi th 187 . 5 em o f  p rec i p i tati o n .  Th i s  i s  36 . 4  em above the s i x-year 
( 1970-1976 ) average of 151 . 1 em ( Henderson  et a l . 1977 ) .  Streamf l ow was 
114 . 8 em , l ower than that for the 1973- 1974 water year ( 116 . 6 em) , when  
174 . 7 em of  p rec i p i tati o n  fe l l ,  the l atte r b e i ng  s ome 25 em above the  
s i x-year waters hed ave rage ( Tab l e 2 3 ) . The reason  for the  appare nt  i n­
verse  re l at i o ns h i p  b etween  year l y  p rec i p i tati on and  d i s charge fo r the 
two water years  i nvo l ved d i fferent seasona l i ty of prec i p i tati o n  i np uts 
for the two years ( See  F i gure 4 ,  page 3 9 ) . The 1972- 1973 water year was 
characte r i zed by a wet l ate spr i ng and s umme r ,  wh i l e  1973- 1974 had a dry 
s umme r wi th most ra i n  fal l i ng dur i ng per i ods o f  l ow p hotosynthet i c act i v­
i ty ( espec i a l l y  1 ate Novembe r  through March ) .  Thus , a l though the 
1973- 1974 water year had ra i nfa l l 24% greater than the s i x-year mean , 
there was a l arge defi c i t i n  evapotransp i rati o n  ( 58 . 6 em actual  v s  7 6 . 5 
em pote nt i a l ) ,  due  to the J u ne through Septembe r  p rec i p i tat i on b e i ng 12 
em b e l ow norma l . Actual  evapotran sp i rat i o n for 1972- 1973 was 72 . 7  em , 
w i th i n  4 em of the  norm , due  ma i n l y  to a wette r s umme r ( Henders o n  et  a l . 
1977 ) .  The  d i ffe rence i n  net i nput ( 14 . 1 em)  was s u ff i c i e nt to cause  a 
l ower year ly  d i s charge for the wetter 1972- 1973 wate r yea r .  
F i gure 23 s hows the re l at i o ns h i p  betwee n  month l y  prec i p i tati o n  ( em )  
a n d  d i s charge ( m3/ha/wk) f o r  t h e  two s tudy years . I nc l uded for compar i ­
son  i s  the mean month ly  p rec i p i tat i on fo r the Oak  R i dge area (McMa s te r  
1967 ) f o r  t h e  per i od  1931- 1960 . 
1 30 
Tab l e  23 . Annua l  Water Ba l ance o n  Wa l ke r Branch  Wate rs hed from 
September  1 ,  1970 to Augus t  3 1 ,  1976 . 
Prec i p i - Stream- Net Eva�o- b Tra n s -Water tat i on f l ow I nput  rat 1 o n  p i  rati o n  
Year a ( cm/yr )  ( cm/yr)  ( cm/yr )  ( cm/yr )  ( cm/yr)  
1970-71 139 . 5 74 . 5 65 . 0  17 . 8  47 . 2  
1971- 72 128 . 2 71 . 0 57 . 2  17 . 0  40 . 2 
1972- 73 187 . 5 114 . 8 72 . 7 22 . 3  50 . 4  
1973-74 174 . 7 116 . 1 58 . 6  19 . 3  2 9 . 3 
1974- 7 5  146 . 4 83 . 1  63 . 3 17 . 9  45 . 4  
1975-76  130 . 0  5 5 . 3  74 . 7 17 . 6  5 7 . 1 
S i x-year 
Average 151 . 1 85 . 8  65 . 3 18 . 7 46 . 6  
aA water year  extends  from S eptembe r  1 to August  31  of  the  fo l l owi ng  
c a l endar  yea r .  
b Est i mated wi th equat i o n s  of  He l vey a n d  Patri e  ( 1965 ) .  
c Ca l c u l ated as  net i nput mi n u s  evaporat i o n .  
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F i g u re 2 3 . Mon t h l y  Prec i p i ta t i on ( em )  and  Wee k l y  D i s ch a rge ( m3; h a )  for the  
1 97 2 - 73 and 1 97 3 - 74 Water  Years on  the  Wes t  Fork Catchment df Wa l ke r  Branch  Watershed . 
w 
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The 1972- 1973 wate r year was c haracte ri zed  by l ow f l ows dur i ng 
ear l y  fal l due to l ow p rec i p i tati on extendi ng over a f i ve wee k  per i od 
cente ri ng  on  September 1 ,  1972 . From the mi dd l e of  September  through  
the rest of  1972 , at  l east one  em of  rai nfal l was recorded duri ng  every 
wee k ,  wi th greate r than 3 em/wee k  fal l i ng dur i ng  the peri od  from mi d­
Septembe r  through the th i rd wee k  i n  October .  Unt i l th i s t i me , the 
h i gher  than average rai nfa l l had o n l y  a m i nor  e ffect o n  d i scharge . I n  
most years , d i s ch arge decreas es  from wee k- to-we e k  duri ng  th i s ear l y  fal l 
p er i od .  I n  1972 , i t  s howed a modes t  overa l l i nc reas e .  A d ramati c  r i s e  
i n  d i sc harge was seen  dur i ng  the th i rd wee k  i n  Octobe r ,  when 9 . 3 1  e m  o f  
rai n fe l l o n  a re l at i ve ly  we l l - charged watershed  system.  
Streamfl ow cont i nued at above- average l eve l s for  the rest of the 
ca l e ndar year wi th avera l l  i nc reas i ng f l ows as wi nter approached . A 
dramati c  r i s e  i n  d i s c harge dur i ng  the second wee k  i n  D ecember was due to 
an  i nput of  a l mo st  16 em of  rai nfal l dur i ng the per i od  (week l y d i s charge 
was 1476 m3 /ha ) . Peak d i scharge , occurr i ng on Decembe r  10 , was 1. 09 
m3/sec . Afte r th i s  s torm receded and  basef l ow cond i t i o n s  were restored , 
s treamf l ow cont i n ued  at seasona l l y  1 ow to mode rate f l ow rates dur i ng  
wi nte r , due  to  l ower than  average p rec i p i  tat  i o n .  No  majo r  d i s c harge 
event occurred unt i l the e l eventh wee k of  1973 , when 17 . 37 em of p rec i p i ­
tati o n  fe 1 1 ,  y i  e 1 d i ng a d i s c harge o f  1640 m3 /ha , the l argest  wee k l y  
s treamf l ow recorded duri ng  the two-year peri od .  Peak  d i scharge o f  1 . 00 
m3/sec  occurred o n  March 16 . D i scharge then dec l i ned through the th i rd 
wee k  i n  Apr i l ,  but  dur i ng the fourth wee k  i n  Apr i l over 8 em of ra i n  
fe l l ,  yi e l d i ng h i gher  f l ows . The s econd wee k  i n  May a l so had s ub stan­
t i a l rai nfa l l ( 7 . 18 em) , agai n yi e l d i ng i nc reased  f l ows wh i ch abated 
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dur i ng  the next wee k  as l e s s  than 2 em of  ra i n fe l l  d u r i ng the i nterval . 
Th i s  reced i ng trend cont i nued  unt i l the end o f  the twe nty- f i rst wee k ,  
when o n  May 27 a l arge s to rm occurred  (week ly  ra i n fa l l i nput 1 5 . 82 em)  
g i v i ng  r i s e  to h i gh s treamfl ow wh i ch carri ed over i nto the twenty - second 
wee k ,  even  though l i tt l e add i t i ona l  rai n ( 0 . 51 em)  fe l l  i n  the wee k after 
the s to rm .  Peak  d i s c harge d ur i ng  th i s  s torm was 0 . 66 m3/sec . 
Streamfl ow dec l i ned gradual l y  from wee k  to wee k  dur i ng  the re s t  o f  
J u n e  and J u l y ,  a s  evapotransp i rat i o n  i nc reased , wi th f l ows above 100 
m3/ha/wk s usta i ned by frequent s umme r s torms . O ne  l arge storm occu rred 
on  J u l y  31 , due to rai n fa l l of approxi mate l y  7 em fal l i ng o n  a re l at i ve l y  
we l l - c harged system ( ra i nfa l l the p rev i ous  wee k  b e i ng  4 .  2 5  em) . D i s ­
charge dec l i ned s i gn i f i cant l y  afte r the th i rty- f i rst  wee k  of  the c a l en­
dar year , wi th week l y  f l ows dec l i n i ng be l ow 100 m3/ha/wk duri ng  the 
th i rty- fourth and th i rty- f i fth wee ks ( l as t  two wee ks i n  August) . 
The 1973- 1974 water year was c haracte r i zed by seasona l l y  l ow f l ow 
rates ( l e s s  than  100 m3/ ha/wk) from September  1 through  most  of  November , 
dur i ng  wh i c h t i me p rec i p i tati o n app roached mean month l y  va l ue s .  Low 
f l ow rates were ab rupt ly  a l tered wi th a l arge storm on November  26 and 
27 .  The mean val ue  fo r streamfl ow o n  Novembe r 26  was 0 . 27 m3/sec c om­
pared to the prestorm val ue  of 0 .  005 m3 /se c .  Peak d i sc harge was 1 .  6 3  
m3/sec , the h i ghest  ever  recorded o n  the  we s t  fork of  Wa l ker Bran c h .  
H i gh f l ow rates wi th i nterm i tte nt peak  f l ows ( d u r i ng  maj o r  s to rm eve nts 
dur i ng l ate Decembe r  and m i d-Marc h )  were s u sta i ned through March due to 
greater  than  average prec i p i tati o n  dur i ng  a l l thes e  months except Febru-
ary ,  wh i ch app roached the 30-year mean . Peak d i scharge rates on  Decem­
ber  26 and March 21  we re 0 . 70 m3/sec  and 0 .  79 m3/sec , respecti ve l y .  
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Streamf l ow dec l i ned i n  Ap r i l ,  due  i n  part to l ower than norma l  p re­
c i p i tati o n  fo r the mo nth . The trend  o f  decreas i ng s treamf l ow begun  i n  
Ap r i l was i nterrupted by h i gher  f l ows as soc i ated wi th greater than norma l 
prec i p i tat i on i n  ear ly  May .  F l ow rates res umed the i r dec l i ne i n  l ate 
May and  conti nued  to decrease  through m i d-August as a res u l t of i ncreases  
i n  evapotransp i rat i o n  o n  the waters hed comb i ned wi th l ower than  n ormal  
p rec i p i tat i on .  Week ly  d i scharge d ur i ng J u l y  and  August  was  b e l ow 100 
m3/ha/wk .  J u l y ,  normal l y  o ne of the wettest  months , had o n l y  2 . 60 em of  
ra i n .  I n  l ate August  s treamf l ow l eve l ed  off , corre s pond i ng  t o  i ncreases  
i n  p rec i p i tati o n  dur i ng th i s  t i m e .  
T h e  overa l l p i cture that emerge s f o r  Wal ker B ranch  i s  o n e  i n  wh i ch 
the potenti a l  for ab norma l l y  h i gh d i scharge rates ex i s ts for  v i rtua l l y  
any part of  t h e  year , b u t  these  h i gh  rates a r e  most  l i ke l y  dur i ng  l ate 
fal l through ear ly  spr i n g .  F rom the records that exi st  for Wa l ker 
Branc h , i t  seems that , o n  the average , one  cou l d expect d i srup t i v e l y  
h i gh f l ow rates  a t  l east  once  every two t o  three years . These  cond i t i o n s  
appear  t o  ho l d  fo r v i rtua l l y  any headwater ( f i rs t  o r  second  o rder )  s tream 
i n  the Appal acha i n H i gh l ands , g i ven a s i m i l ar prec i p i tati o n  reg i me .  
Stand i ng  C rops 
Leaves 
Mean  stand i ng c rops of coarse (> 1 mm) l eaf  detri tu s on the  fou r  
hab i tat types  i n  Wa l ker B ranch  dur i ng  t h e  1973- 1974 water year ( F i gure 
24) ( See Tab l e  A14 , Append i x  A ,  fo r the 95% conf i dence l i mi ts for the se  
means ) s h owed l a rge seasona l  and cons i stent  hab i tat type d i ffe rence s .  
These re s u l ts demonstrate a dependence of  stand i n g  c rop o n  t h e  seasona l  
0 
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F i g u re 24 . Stan d i ng  C ro p  of Coarse  Leaf  ( > 1  mm) Mater i a l  on  Four  
Hab i tat Types i n  the  We s t  Fork  of Wa l ker  B ranch  and  Week 1 y  D i s ch arge for 
the We s t  Fork  of  Wa l ker  B ran ch for the  1 9 7 3 - 1 9 74 Water Yea r .  
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pattern o f  transport o f  l eaf  mate r i a l  to the stream system , and the  i n­
f l uence  o f  the hydro l og i c cyc l e ,  as  re l ated to p hys i ca l  transport and  
wi th i n- sys tem b i o l og i ca l  p roce s s i n g .  
Stand i ng c rops  of  coars e ( >  1 mm ) l ea f  detr i tus  i ncreased  d ur i ng  
autumn  for a l l hab i tat types  wi th maxi mum standi ng c rops  ( 6 1 . 87-
256 . 02 g/m2 ) o b se rved dur i ng  ear l y N ovember .  Decreases  i n  s tand i n g  c rops  
occu rred i n  a l l hab i tat types  i n  December , w i th the mean  for each  hab i tat 
type ( 0 . 5 5 -11 . 58 g/m2 ) l e s s  than i n  Septembe r  1973 ( 9 . 31- 37 . 18 g/m2 ) ,  
before the ma i n  i nput  o f  l eaf  fa l l began . Had the h i gh d i s c harge of  
l ate November not occurred , the December s amp l e means  wo u l d have been 
cons i derab l y  h i gher  than those i n  Novembe r ,  due  to h i gh rates of l eaf  
i nput  through  November ( da i l y  average for the  Novembe r  1 to Decembe r 1 
per i od was 5 . 20 g/m2 ) .  Thus , a greater peak amo u nt of  o rgan i c l ea f  ma­
ter i a l  was present  i n ,  and s ub s equent ly  exported from the system than  i s  
i mp l i ed by F i gure 24 . 
Lowe s t  overa l l means were found i n  the e ar ly  February co l l ect i o n  
( 0 . 3 5 - 6 . 57 g/m2 ) ,  w ith  both dry hab i tat types  s howi ng  dec l i ne s  from 
the D ecember  va l ues . D ur i ng  the l arge sto rm of Novembe r  26-27 , water  
f l owed i n  the  ent i re dra i nage system , f l u s h i ng l arge quant i t i e s o f  l eaves  
from the perenn i a l - f l ow channe l s and  i nterm i ttent- f l ow port i on s  of  the 
dra i nage as  we l l  a s  from the forest f l o or  adjacent to the stream- banks . 
D uri ng s treamfl ow reces s i o n s ome l eaf mater i a l  was dep o s i ted o n  the  dry 
s ubstrate s , and recorded i n  the December data . However , before the 
Decembe r  26  storm , few l eaves we re present i n  the dra i nage sys tem.  
D ur i ng streamfl ow rece s s i on fo l l owi ng peak f l ow ,  l i ttl e materi a l  was 
avai l ab l e for redepo s i t i o n .  Gene ra l l y  h i gh f l ows and l ow i nput rates o f  
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l eaf  mate r i a l  occurred through ear ly  February ,  keep i ng  the mean s tandi ng 
c rops fo r a l l hab i tat types  l ow .  
A l l hab i tat types  reta i ned  l ow l eve l s  of  l eaf  detr i tus  through  the 
February to September  peri od  of the study yea r .  Except fo r the  d ry bed­
rock hab i tat type , wh i ch had a h i gher  mean i n  September 1974 , mea n  s tand­
i ng c rops for the month ( 2 . 86 - 3 3 . 85 g/m2 ) approached , but  d i d  not 
atta i n ,  the l eve l s for September , 197 3 .  A l l hab i tat types  had i ncreased  
mean  standi ng c rops for  the Ap ri l 15 c o l l ecti o n  ( F i gure 24) a s  compared 
to those  for February .  D ur i ng the March 22  ( after the l arge s to rm on  
March 21 )  to Apr i l 15 peri o d , l arge amo unts o f  wi nd- b l own l eaf mate r i a l  
entered t h e  d rai nage system ( F i gures  1 0  and 11 , pages 75  a n d  76 , respec­
t i v e l y) . The  fact that the dry grave l habi tat had a comparati v e l y  
greater i ncrease  ( 24 . 0 g/m2 ) i n  standi ng  crop was d u e  t o  i ts pos i t i on i n  
the c ro s s - s ecti o n  o f  the stream channe l . Much wi nd- b l own mater i a l  ac-
cumu l ated a l o ng  the edges of the  channel  whe re d ry grave l  p redomi nated .  
S i nce  no  h i gh f l ows occurred dur i ng th i s  t i me , much of  the b l ow- i n  mater­
i a l rema i ned i n  the sys tem fo r some t i me .  These  moderate f l ows wou l d  
a l so expl a i n the i nc reases  i n  mean stand i ng c rop for the  bedro c k  poo l s 
( 3 . 93  g/m2 ) dur i ng th i s  t i me .  Under moderate f l ow cond i t i o n s , poo l s 
were areas of  accumu l at i o n  of  o rga n i c mater i a l . 
The  decrease i n  stand i ng  c rops from the m i  d-Apri 1 to l ate J une  
s amp l i ng per i ods was  the res u l t  o f  ce s sati on  of  s i gn i f i cant b l ow- i n  i n­
p uts dur i n g  l ate Apri l accompan i ed by re l ati ve l y  h i gh f l ows dur i n g  much 
o f  May . 
The i nc reas es  i n  stand i ng c rop i n  the J une  21  to September  1 per i od 
appear to be re l ated to i nc reased l eaf  fal l i nputs dur i ng J u l y  and 
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August  ( s ee F i g ure 6 ,  page 5 7) ,  a l o ng  wi th l ow f l ow cond i t i on s  dur i ng 
the per i od .  Larger i nc reases  i n  s ta nd i ng  c rop for the dry habi tat type s  
were p robab l y  d u e  to greater transport from a n d  b i o l og i ca l  proce s s i ng 
wi th i n  the wet types .  
N e l s o n  and  Scott ( 1962)  reported a range o f  2 . 0 to 34 . 0  g/m2 for  
fourteen  month l y  meas u rements  of s tandi ng c rop o f  a l l ochthonous  l eaf  
mate ri a l  i n  the M i dd l e Oconee  R i ver  i n  Georg i a .  E l even  o f  the read i ngs  
were  l es s  than 2 . 0 g/m2 , averag i ng 1 . 0 g/m2 . These  va l ues  for a l arger 
r i ve r  system are c omparab l e  to the l owes t  va l ues  from Wa l ke r  B ran c h .  
Res u l ts o f  t h e  2-way ANOVA ( Tab l e A15 , Append i x  A )  s how b o t h  ma i n 
effects ( hab i tat type and date) to be  h i gh l y  s i gn i fi cant ( P r  > 0 . 001 ) 
and the  i nteracti o n  term not s i gn i f i cant  ( P r  > F = 0 . 05 ) . Thi s l atter 
res u l t  i s  seen graph i ca l l y  i n  F i g ure 24 , whe re the  seasona l  trends for 
a l l hab i tat typ e s  be i ng qu i te s i m i l ar .  Thus , over a l l dates there were 
s i gn i f i cant d i ffe rences i n  the means for hab i tat types , and over a l l 
hab i tat types  s i gn i fi cant date d i fferences exi s ted . Because  the i nter­
act i on term was not s i gn i f i cant , the  ANOVA was rerun wi thout the i nter-
act i o n  term to determi ne the e rror mean s quare for s ub s equent  m u l t i p l e 
means tests ( Tab l e A15 , Appen d i x  A ) . 
Res u l ts of  the mu l ti p l e  means tests  for a l l p o s s i b l e  pa i rwi s e  com­
pari s o n s  fo r date e ffects over  a l l hab i tat types  are s hown i n  Tab l e  24 . 
Novembe r  and October ,  wi th h i ghest  and s econd h i ghest  means , res pect i ve­
l y ,  were s i gn i f i cant ly  h i gher  than a l l othe r months , a s  we l l  a s  b e i ng  
s i gn i fi cant ly  d i fferent from each other .  Septembe r  1973 , wi th  the t h i rd 
h i ghest  mean , d i d  not d i ffer s i gn i f i can t ly from September  1974 (w it h  the 
fourth h i ghest  mean) , and n e i ther  was s i gn i fi cant l y  h i gher  than Apr i l 
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Tab l e 24 . Res u l ts of  M u l t i p l e  Means Tests for Date Effects (Over  A l l 
Habi tat Type s )  for Stand i ng  C rops of  Leaf Mater i a l  i n  the 
Wes t  Fork of  Wa l ke r  B ranch  fo r the  1973 - 1974 Water Year .  
Month Oct Nov Dec Feb Apr  J u n  Sep 74 







6 . 40sd  10 . 24sd  13 . 21s d  
1 6 . 86s d  19 . 78sd  
3 . 13 s d  
7 . 74s d  10 . 79s d  
14 . 40s d  17 . 46 sd  
2 . 66 ns  0 . 50n s  
5 . 80s d  2 . 66n s  
3 . 18s d  
1 .  06s d  
6 . 31s d  
13 . 07 s d  
4 . 28s d  
7 . 44n s  
4 . 82s d  
Note : Ana l ys i s  run at s tudenti zed range/�2 = 3 . 03 ,  Tukey 1 s 
test at a =  0 . 05 ,  and e rror  D F = oo ;  n s  = not  s i gn i f i ­
cant , s d  = s i gn i f i cant d i fference . 
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1974 (wi th  the fi fth h i ghest  mean ) .  They were , h oweve r ,  s i gn i f i cant ly  
h i gher than  a l l other  months wi th l owe r mean s .  Ap r i l was n ot  s i gn i f i ­
cant l y  greater than December ( s i xth h i ghest  mean ) , b ut was s i gn i f i cant l y  
h i gher  than a l l other  months wi th l ower means . December  was s i gn i f i cant­
ly h i gher  than February b ut not J une , wh i l e  the l atte r ,  wi th the second  
l owes t  mean , was not s i gn i f i ca nt l y  d i ffe rent from  February ,  wh i ch had  
the  l owe s t  mean . February was s i gn i f i c ant l y  l ower than  a l l months except 
J u ne . 
Dur i ng  a l l samp l i ng peri ods  the d ry grave l  hab i tat had h i ghest  mean 
standi ng  c rops of  coarse l eaf detri tus , fo l l owed rather cons i stent ly  by 
stream grave l . Mean stand i ng c rop for  the s tream grave l hab i tat was l es s  
than that fo r one  o f  the bedrock  types  ( dry bedro c k )  o n l y  i n  September  
1974 , wi th mean s tandi ng  c rops fo r s tream grave l and d ry bedroc k be i ng  
qui te s i m i l ar i n  November .  Except for  Apri l ,  the  bedrock  poo l  habi tat 
h ad l ower stand i ng c rops than d i d the d ry bedro c k  hab i tat .  
Res u l ts  of the mu l ti p l e means tests  for habi tat type d i ffe rences  
( Tab l e 25)  fo r mean  s tandi ng  c rops of  l eaf detri tu s  s how that , over  a l l 
dates , a l l hab i tat type s  were s i gn i f i cant ly  d i ffe rent from a l l other  
hab i tat types (Pr  > F = 0 . 0 5 ) , wi th the  o rder be i n g  d ry g rave l > s tream 
grave l > dry bedrock > bedroc k poo l s .  These  re s u l ts demonstrate the 
effect o f  s ubs trate type , l en gth of  exposure to the  streamfl ow reg i me , 
aquat i c  b i o l og i ca l  p roces s i ng ,  and l ocati on  o f  the  h ab i tat type  i n  the 
channel  c ros s- secti o n  o n  stand i ng  c rops  of  coarse l eaf detri tus . Means  
compar i s o n s  are part i c u l ar ly  pert i nent for stream gravel  wi th e i th e r  
bedroc k habi tat , s i nce  n o n e  of  the three was c haracter i st i c of any par­
t i c u l ar  part of  the c hanne l cro s s - secti on , and wo u l d  not b e  expected to 
Tab l e 2 5 .  Res u l ts of  M u l t i p l e Means Tests fo r Hab i tat Type  Effects 
( Over  A l l Date s )  for Stand i ng  Crops  of Leaf Mate r i a l i n  
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the Wes t  Fork  of  Wa l ke r B ranch  for the 1973- 1974 Water  Yea r .  
Hab i tat Type 
D ry Bedrock D ry 
Hab i tat Type  G rave l Poo l s Bedro c k  
Stream G rave l 5 . 01s d  8 . 50s d  2 . 93 s d  
D ry Grave l 11 . 40 s d  6 . 32 s d  
Bedrock Poo l s 4 . 5 3s d  
Note : A l l tests  run  at s tudenti zed range/�2 = 2 . 57 ,  Tu key 1 s 
tes t  at a - 0 . 05 ,  and E rror OF = oo ;  s d  = s i gn i f i cant 
d i fference . 
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recei ve a proport i ona l l y  l arger i nput of  l ea f  mate r i a l  from b l ow- i n . I n  
thi s c as e , the d i fferences i n  stand i n g  crop can be st  b e  exp l a i ned i n  
terms o f  the greater ab i l i ty o f  grav e l  s ub strate to retard the remova l  
o f  detri tus .  The compa r i s o n  o f  s tandi ng  crops  o n  s tream grave l  and dry 
bedro c k  i s  parti c u l ar ly  i nterest i ng , s i nce the l atte r hab i tat typ e  was 
expo sed  to d i scharge i n f l uences  and wi th i n- system b i o l og i ca l  proce s s i ng 
for  a much  s ho rter per i od  o f  t i me than the stream grave l . 
The s i gn i f i cant d i fferences  seen  for the two bedrock habi tats i n­
d i cate that duri ng  peri ods o f  l ow f l ow the dry hab i tat rece i ved  a l arger 
porti o n  o f  mater i a l  fa l l i ng from above , and i ts s tandi ng  c rop underwent 
l es s  b i o l ogi ca l  decompo s i t i on than d i d  that of bedroc k poo l s .  Leaf  ma­
teri a l  fa l l i ng i nto poo l s o ften f l oated ri ght  through , be i ng  depo s i ted 
i n  the f i rst obstruct i o n  downs tream . Th i s s hou l d be  contraste d  to the 
s i tuat i o n  for moderate f l ows ( l ate March to early Apr i l )  where h i gher  
water l eve l s favored more l eaf materi a l  be i ng  transported through r i f f l e 
areas and be i n g  depo s i ted  i n  poo l s ,  due  to decreased c urrents i n  the 
poo l s .  
The two grave l  habi tats s howed s i gn i f i cant d i fferences  i n  means  
over a l l dates , due  to the i r  re l at i ve pos i t i o ns  i n  the c ros s- sect i o n  of  
the  channe l , favor i ng  more l ateral  i nput to  and l es s  remova l  ( b i o l og i ca l  
a nd hydro l og i ca l ) from the dry grave l  type . 
Fru i ts and Reproducti ve Parts 
Month l y  mean s tandi ng c rops of fru i ts and reproducti ve parts i n  the 
d i fferent habi tat types i n  Wa l ke r  B ranch  dur i ng the 1973 - 1974 water 
year are s h own i n  F i gure 25 .  ( See  Tab l e  Al6 ,  Append i x  A for the 95% con­
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F i gure  2 5 . Stan d i ng  Crop  o f  Fru i ts and  Rep rodu c t i ve Pa rts ( > 1 mm ) 
Mater i a l  on  Four  H a b i ta t Types  i n  Wes t  Fork  of  Wa l ke r  B ra nc h  a nd  Wee k l y  
D i s c h a rge fo r We s t  Fork  of  Wa l ker  Branch  for the 1 9 7 3- 1 9 74 Water  Yea r .  
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than d i d  data for l eaf mater i a l . Maj o r  reas o n s  fo r th i s  were the hete ro­
geneous  c haracter of  fru i t  mate ri a l , the l es s  we l l  def i ned seasona l i ty 
of fru i t  i nputs , and  the genera l l y  l ow quanti t i e s  found .  One  l arge 
h i c ko ry nut wou l d great l y  outwe i gh the contri buti o n  of a mu l t i tude of 
f l ora l  parts o f ,  for examp l e ,  map l e .  
Even s o , overa l l trends are ev i dent , wi th a genera l  b u i l dup i n  
stand i ng  c rops dur i ng  ear ly  fa l l and  a dec l i ne dur i ng the  h i gh water  
peri od  from l ate Novembe r  through m i d-Apri l .  November s tand i ng c rops  
ranged from 0 . 20 g/m2 for bedro c k  poo l s to 2 .  34 g/m2 for  d ry grave 1 , 
wh i l e  Apr i l va l ues  ranged from 0 for the bedrock poo l s to 0 . 38 g/m2 for 
dry grave 1 .  However ,  for stream grave 1 and dry grave 1 hab i tats , the 
Apri l means  we re st i l l  h i gher  than  those  for  September  1973 , where no 
fru i t  mater i a l  was found for e i ther  habi tat typ e .  Low va l ues wo u l d  be  
expected for ear ly  September , at l east  dur i ng  s ome years , when  a utumn 
fru i t  fa l l has not yet comme nced and the re s i duum from f l ora l  parts de­
pos i ted duri ng spr i ng  had u nde rgone  near ly  comp l ete decompos i t i o n or had 
been trans ported out of  the sys tem . F i gure 7 ( page 59 ) demonstrates 
that an  i n s i gn i f i cant amount  of  fru i t fal l occurred duri n g  the fi rst  two 
wee ks of  Septembe r .  Thus , most  of  the b l ow- i n  for  fru i ts seen  i n  F i gures  
17 and 18 , pages  1 04 and 1 05 ,  respecti ve l y ,  occu rred after September  8 ,  
s i nce i t  has been s hown that l atera l transport o f  fru i ts i s  not depen­
dent on aeo l i an facto rs , but  rathe r  o n  concurrent fru i t  fa l l .  
For  a l l habi tat types except dry bedrock ,  a spr i ng- s umme r peak was 
seen , wi th grave l s ub strates hav i ng h i gher  means ( 1 . 3 5  and 2 . 62 g/m2 fo r 
s tream and dry grave l , respecti ve l y )  dur i ng  the J une c o l l ecti o n s  and 
bedroc k  poo l s hav i ng h i gher means dur i ng  the September 1974 co l l ect i ons , 
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th i s h i gh va l ue  be i ng  due to the  presence  o f  severa l  h i c ko ry n uts  i n  the 
September  c o l l ect i o n s  for th i s  hab i tat type .  The dec l i ne s  for grave l 
hab i tat type s  dur i ng  the J une- Septembe r  per i o d  were due to p hys i ca l , 
chemi ca l , and b i o l og i ca l  b reakdown of  readi l y  decompos ab l e f l ora l  p arts 
ente r i ng  the s tream duri n g  spr i ng , s i nce n o  l arge f l ows occurre d  from 
mi d -June t i l l  the end of  the s tudy per i o d .  
Autumn i nc rease s  were due  t o  both  l i tterfa l l and  b l ow- i n  ( F i gures  7 
and 17- 18 , pages 59 , 1 04 , and 1 05 ,  respecti ve l y , wh i l e  i nc reases  b etwee n  
t h e  A p r i  1 1 o w  a n d  t h e  J u ne va  1 ues  were p r i mar i l y  d u e  t o  1 i tterfa 1 1  , 
wh i c h had a second  peak i np ut dur i n g  th i s  per i od .  
Res u l ts of  the  2-way ANOVA for  fru i ts ( Tab l e A15 , Appen d i x  A )  s how 
both mai n effects to be s i gn i f i cant and the i nteract i o n  not s i gn i f i cant .  
Thus , over  a l l dates there were s i gn i f i cant d i fferences  i n  mean  s ta nd i n g  
c rops  f o r  hab i tat types a n d  o v e r  a l l h ab i tat type s  s i gn i f i cant  d ate 
effects occurred .  The ANOVA was rerun  wi th i nterac t i o n  te rms omi tted to 
obta i n  the erro r  mean s quare for the s ubsequent  m u l t i p l e means tests 
( Tab l e A15 , Appe nd i x  A ) . 
Res u l ts of  mu l t i p l e  means tests  o f  a l l p os s i b l e  pa i rwi se  compar i ­
sons  for date effects over a l l hab i tat type s  for s tandi ng  c rops o f  fru i t  
and reproducti ve parts a re s hown i n  Tab l e 2 6 .  S eptembe r  1973 , the  month 
w i th the  l owes t  mean , was s i g n i fi cant l y  d i ffe rent from o n l y  November , 
June  and October , the three months wi th the h i ghest  mean s .  None o f  these  
l atte r months  were  s i gn i f i cant l y  d i fferent  from each other o r  from  S ep­
tember 1974 , the month wi th the fou rth  h i ghest  mea n .  I n  addi t i o n  to  
be i ng  s i gn i f i cant l y  h i gher  than  September  1973 , November was a l s o  s i g­
n i f i cant l y  h i gher  than  the three months ( Apr i l ,  December , and February )  
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Tab l e 2 6 .  Re s u l ts o f  Mu l t i p l e Means Tests for D ate Effects (Over  A l l 
Hab i tat Types )  for Stand i ng C rops o f  F ru i ts and Reproduct i ve  
Parts  i n  the West  Fork  o f  Wa l ker  B ranc h for the 1973 - 1974 
Wate r Year .  
Mo nth Oct Nov Dec Feb Ap r J u n  S e p  7 4  






J u n  
1 .  75ns  2 . 86n s  1 .  96 ns 3 . 33 s d  0 . 44 ns  1 .  16n s  
4 . 66s d  3 . 73 sd  5 . 17 s d  1 .  3 4  n s  3 . 0 0n s  
0 . 87ns  0 . 45 n s  3 . 36 s d  1 .  80n s  
1 . 32 ns  2 . 44n s  0 . 88n s  
3 . 85 s d  2 . 28n s  
1 .  6 5 n s  
Note : Ana l ys i s  run  at s tudenti zed range/�2 = 3 . 03 ,  Tukey ' s 
te s t  at a =  0 . 05 ,  and error  D F = oo ;  ns  = not s i gn i f i ­
cant , s d  = s i gn i f i cant d i fference . 
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wi th the second , th i rd ,  and fou rth l owest  means respect i ve l y .  February 
was not s i gn i f i cant l y  l ower than any month except Novembe r ,  whi l e  Decem­
ber  was s i gn i f i cant ly  l ower than o n l y  J une and November . Octob e r , i n  
add i t i on to bei ng s i gn i f i cant ly  h i gher  than September , was s i gn i f i cant l y  
h i gher  than Apr i l ( s econd l owes t  mean ) , as  was J un e  (wi th the second 
h i ghest  mean ) . September  1974 was the o n l y  month not  s i gn i fi cant ly  d i f­
ferent from any other  month . 
Res u l ts s how the  contrast i ng  i nf l uences  o f  seasona l i ty o f  i nput and 
occ urrence  of  h i gh  f l ow cond i t i ons  o n  the s tand i n g  c rops o f  fru i ts i n  
the stream channe l . Wh i l e  F i gure 25  s hows a dec l i ne i n  s tandi ng  c rops 
from the December through Apr i l s amp l i ng peri ods , r e s u l ts o f  the m u l ti p l e 
means tests  s how thes e  dates not to be  s i gn i fi cant l y  d i ffe rent from o ne  
another , an  i nd i cati on  of  the  h i gh  vari ab i l i ty i n  t he  data d ue  to  l ow 
s ta nd i ng  c rops of f ru i t  i n  the  s t ream sys tem.  
Res u l ts  of the  mu l t i p l e means tests for a l l pos s i b l e  pa i rwi s e  
compar i so n s  for hab i tat type effects over a l l dates a r e  s hown i n  Tab l e  
27 for fru i ts and reproduct i ve part s .  D ry grave l , wi th the h i ghest  mean , 
was s i gn i fi cant l y  h i gher than  a l l oth e r  hab i tat types . No  other  s i gn i f i ­
cant d i fferences were seen  amon g  hab i tat type s .  The  d ry gravel  habi tat 
type had s i gn i f i cant ly  h i gher  s tand i n g  c rops than the other  type s  due to 
i ts per i phera l  l ocati o n  i n  the cros s - sect i o n  of  the s tream channe l  
( favor i ng  accumu l at i on , espec i a l l y  from b l ow- i n ) and l ower b i o l og i ca l  
decompo s i t i o n .  The s ub strate type , wh i c h retarded the removal  of  
mate r i a l  by  streamf l ow ,  was  a l so  a factor .  
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Tab l e 27 . Res u l ts of  Mu l t i p l e  Means Tests for Hab i tat Type  Effects 
(Over A l l Date s )  for Stand i ng  Crops of  F ru i ts and Rep ro­
ducti ve Parts  i n  the Wes t  Fork of  Wa l ke r Branch  for the 
1973 - 1974 Wate r Year .  
Hab i tat Type  
D ry Bedroc k D ry 
Habi tat Type Grav e l  Poo l s Bedrock  
Stream G rave l 2 . 94sd  2 . 29ns  0 . 84n s  
D ry G ravel  4 . 20sd 2 . 90s d  
Bedroc k Poo l s 1 .  18n s  
Note : A l l tests run  at s tudent i zed range/�2 = 2 . 57 ,  T u key ' s 
tes t  at a =  0 . 05 ,  and E rror OF = oo ;  ns  = not s i gn i fi cant , 
sd  = s i gn i fi cant d i fference . 
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Month l y  mean stand i ng c rops of  twi gs  i n  the d i fferent habi tat types  
i n  Wa l ke r B ranch  are  s hown i n  F i gure 2 6 .  The s tandard e rrors a s s o c i ated 
w i th the se  means are s hown i n  Tab l e A17 , Append i x  A .  The data s how 
rather con s i s tent  trends betwee n  hab i tat types , wi th the  except i o n  o f  
several  spur i o u s l y  h i gh means ( e . g . , September  1973 f o r  d ry grave l )  due 
to very l arge amou nts of twi g  mater i a l  b e i ng  c o l l ected i n  a s i ng l e 
samp l e .  Even so , the tre nd was c l ear ly  fo r g rave l hab i tat type s  to have 
h i gher  means than those for bedrock types , aga i n s howi ng  the rete n t i v e  
capac i ty of  t h e  grave l  s ub s trate . Means were h i gher  f o r  dry bedro c k  
than fo r b ed rock  poo l s i n  autumn , wh i l e  means  were qu i te s i m i l ar f o r  the 
rest of  the year . 
The general  temporal  trend was for i nc reas i ng s tand i ng crops dur i ng 
the l i tterfa l l season  fo l l owed by an  abrupt dec l i ne i n  the December  c o l -
l ecti o n , wh i ch occurred soon  after the l arge storm of  l ate Novemb e r .  
Stand i ng crops  f o r  grave l  hab i tat types  i n  t h e  November  c o l l ecti o n  were 
11 . 19 g/m2 for s tream gravel and 15 . 15 g/m2 for dry grave l . The se  means 
were much h i gher  than those  for bedro c k  poo l s ( 0 . 6 9  g!m2 ) .  I n  co ntrast , 
2 va l ues  for December  were 0 .  70 , 0 . 80 ,  0 . 00 ,  and 0 . 50 g/m for s t ream 
g rave l , dry grave l , bedroc k poo l s ,  and dry bedroc k ,  respecti ve l y .  
Throughout t h e  rema i nder o f  t h e  s tudy year ,  s tand i ng  c rops genera l l y  
i ncreased  from the December l ow .  Th i s  was espec i a l l y true for the g rave l  
types ,  wi th both i ncreas i ng through the September  1974 samp l i ng per i od . 
( September  means were 9 .  51  and 15 . 28 g!m2 for  s tream grave l  and d ry 
grave l hab i tat types ,  respecti ve l y . ) Means for the bedroc k type s  i n-
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F i g u re 26 . Stand i ng C ro p  o f  Twi g s  ( > l  mm ) on  Fou r  H a b i tat Types  
i n  the  Wes t  Fork  o f  Wa l ker B ra nch a nd  Week l y  D i s c h a rge for  the  Wes t  Fork  
o f  Wal ker  B ranch  for  the  1 97 3 - 1 9 74  Wate r  Yea r .  
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2 va l ues  o f  1 . 86 and  2 . 02 g/m for bedroc k poo l s and  dry bedrock ,  respec-
ti v e l y .  
The November  peaks i n  s tan d i ng  c rops were d u e  mai n l y  t o  l i tterfa l l 
i np uts  accompanyi ng  l ow s tream f l ows , wi th l i tt l e mate r i a l  be i ng  trans­
ported from the watershed .  Hi ghest  twi g i np uts for the  year  v i a l i tte r-
fa l l occurred dur i ng  the months of October and November ( See F i gure  8 
page 64) . L i tterfa l l s eemed at l ea st  parti a l l y  respons i b l e  for the  i n-
crease s  fo l l owi ng  the December l ow ,  wi th  March and  May hav i ng h i g h  i n­
put s . Th i s  was s upp l emented by h i gher  than average b l ow- i n  of twi g rna-
teri a l  dur i ng  February ,  March , Ap ri l ,  and Augus t  ( F i gure 19 and 20 , 
pages 1 1 1  and 1 1 2 ) .  The  fact that the  grave l habi tats had i nc reases  d u r­
i ng per i ods  of h i gh f l ow ( Decembe r  through May )  i nd i cated that the twi g 
component o f  benth i c  organ i c poo l s was res i s tant to a l l but  the  most 
d i s rupti ve  f l ow cond i ti o n s . Th i s  i s  i n  oppo s i t i on to the s i tuati o n  fo r 
l eaf mate r i a l , where fl uv i a l transport was very respo ns i ve to f l ow con-
d i t i o n s .  
Res u l ts of  the 2-way ANOVA fo r twi gs (Tab l e A15 , Append i x  A )  s h ows 
both ma i n  effects ( date and hab i tat type)  to be s i gn i f i cant and the i n-
teract i on te rm not s i gn i f i cant l y  d i fferent from zero , a s  c an b e  seen  
from F i gure 26 , where a l l habi tat types  s howed s i m i l ar trends and s i m i l ar 
rel at i on s h i p s  to one  another over t i me .  Thus , over a l l dates there were 
s i gn i f i cant d i fferences i n  mean stand i ng crops for hab i tat type , and over  
a l l habi tat types  s i gn i f i cant date effects occurred . Because  the  i nter-
act i o n  term was not s i gn i f i cant l y  d i fferent from zero , the ANOVA was run  
agai n ,  th i s  t i me wi th the  i nteracti on  term omi tted .  The e rror mean 
1 52 
s q ua re u s ed i n  the s ubsequent mu l ti p l e means tests was obta i ned from th i s 
ANOVA (Tab l e  A15 , Append i x  A ) . 
Res u l ts of  the mu l t i p l e  means tests for a l l p o s s i b l e pa i rwi s e  com­
pari s o n s  for date effects over a l l hab i tat types a re s h own i n  Tab l e 28 . 
December , wi th the l owes t  mean , was s i gn i fi cant l y  l ower than a l l other 
months  except February ,  wh i ch had the second l owes t  mean .  February was 
s i gn i fi cant ly  l ower than October , November , J une , and  September  1974 , 
w ith  the four h i ghest  means . The o n l y  other date s h owi ng  a s i gn i f i cant 
d i fference was Apri l ,  wh i ch was s i gn i f i cant l y  l ower than Septembe r  and  
November  1974 , the two months w i th the h i ghest  mean s . Thus , the res u l ts 
i nd i cate that the severe d i s rupt i o n  a s s oc i ated wi th the f l ood o f  l ate 
Novembe r  caused  s i gn i f i cant decreases  i n  the s tand i ng  c rops  of  twi g 
mate ri a l , wi th s i gn i fi cant  month l y  d i fferences  ( compared to November )  
pers i st i ng  for  s evera l  c o l l ect i o n  per i ods thereafte r .  
Res u l ts of  t h e  mu l ti p l e  means tests fo r a l l p o s s i b l e pa i rwi s e  com­
pari sons  for hab i tat type  effects over  a l l dates fo r s tand i ng c rops of  
twi gs  are s hown i n  Tab l e  2 9 .  The  grave l  hab i tat types  were eac h s i g­
n i f i cant l y  h i gher  than each  bedroc k type , b ut ne i ther  of the  two grave l 
types  or  the two bedrock types were s i gn i fi cant ly  d i fferent .  Th i s  i nd i ­
cates that s ub strate type , espec i a l l y  wi th regard to i ts capac i ty to 
reta i n twi g  mate r i a l  dur i ng  h i gh f l ow condi ti ons , was by far the most  
i mportant facto r i n  determi n i ng  standi ng  crops i n  the stream channe l . 
I nd i cati o n s  are for red i stri b ut i o n  wi th i n  the stream sys tem favor i ng  
g rave l hab i tats at the expense  of  the bedroc k type s .  
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Tab l e  28 .  Res u l ts  o f  Mu l t i p l e Means  Tes ts for Date E ffects (Over  A l l 
Hab i tat Types )  for Stand i ng C rops o f  Twi gs i n  the Wes t  Fork  
o f  Wal ker Branch  for  the 1973  - 1974  Water Yea r .  
Month  Oct  Nov  Dec  Feb Apr J u n  Sep 74 







1 . 12n s  5 . 51s d  3 . 86sd  2 . 43 ns  0 . 31n s  1 . 19 n s  
6 . 72s d  5 . 03sd  3 . 6ls d  0 . 83 ns  0 . 05 ns  
1 . 60ns 3 . 19s d  5 . 93 s d  6 . 96 sd  
1 .  53 n s  4 . 24s d  5 . 22 s d  
2 . 79 ns  3 . 76s d  
0 . 90ns  
Note : Ana l ys i s  run at s tudenti zed range/�2 = 3 . 03 ,  T u key • s 
tes t  at a =  0 . 05 ,  and error  D F = oo ;  n s  = not  s i gn i f i ­
cant , s d  = s i gn i f i cant d i ffere nc e .  
Tab l e 29 . Res u l ts o f  Mu l t i p l e  Means Tests for  H ab i tat Type Effects 
(Over  A l l Dates ) for  Stand i ng C rops  o f  Twi gs i n  the Wes t  
Fork  of  Wal ker B ranch  for the 1973 - 1974 Wate r  Year .  
Habi tat Type  
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D ry Bedrock  D ry 
Hab i tat Type Grave l P oo l s Bedrock 
Stream G rave l  2 . 34ns  6 . 12s d  4 . 43 sd  
D ry G rave l 7 . 30s d  5 . 76s d  
Bedrock  Poo l s 1 .  43 ns  
Note : A l l tests  run  at s tudenti zed range/�2 = 2 . 57 ,  T ukey 1 s 
tes t  at a = 0 . 05 ,  and Error  OF = oo ;  s d  = s i gn i f i cant 
d i fference .  
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Tota l Organ i c  Matter 
Total stand i ng crops of  o rgan i c  mater i a l  i n  the vari ous  hab i tat 
types  for the e i ght co l l ecti on  peri ods  fo r the 1973- 74 water year are 
l i s ted i n  Tab l e  30 , a l ong  wi th pe rcentage contri b uti on  of  each type  to 
the tota l . 
For  the fal l through m i d- spr i ng  peri od , trends for  tota l s tand i n g  
crops genera l l y  paral l e l ed t h o s e  f o r  stand i ng c rops  of  l eaf mate ri a l , 
wi th l eaf mate ri a l  compo s i ng g reater than 70% of  the total s ta ndi ng  
c rops  for a l l hab i tat types  for the per i od  o f  S eptembe r  through  January .  
H i ghest  overal l stand i ng c rops were seen  i n  the November 4 ,  1973 s amp l ­
i ng ,  wi th 273 . 32 g/m2 for the dry grave l be i ng the h i ghest  s tand i n g  c rop 
va l ue  for any date/habi tat type comb i nat i on for the s tudy year.  For the 
other hab i tat types ,  standi ng c rops ranged from 6 2 . 76  to 194 . 10 g/m2 . 
Lowe st  s tandi ng c rops  were fo und dur i ng  the February 7 ,  1974 s amp l i ng 
( 0 . 55 - 13 . 21 g/m2 ) ,  wi th s tand i ng  c rops  genera l l y  i nc reas i ng through the 
rest  of  the year .  Overa l l va l ues  for September  1973 and  September  1974 
were qu i te s i m i l ar ,  wi th ranges of 9 .  7 - 52 . 2  g/m2 for September  4 ,  
1974 . 
Re l at i ve contri b ut i on of  l eaf mate ri a l  to the tota l i nc reased  
rather cons i stent l y  through  the autumn l eaf fal l per i od , atta i n i ng a 
maxi mum dur i ng the November  4 s amp l i ng ,  whe n  greate r than 90% o f  the 
stand i ng c rop for a l l hab i tat types  was l eaf mater i a l . Percent l eaf 
mate r i a l  dec l i ned  through the February 7 samp l i ng ,  due  to conti nued  l ow 
s tandi ng  c rops of  l eaves and h i gher standi ng c rops  o f  twi gs and fru i ts 
i n  the February samp l es .  The l ow standi ng crops o f  l eaves were due to 
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Tab l e  30 .  Summary of  Data for  Stand i ng  Crop of  O rgan i c  Mater i a l  ( > 1  mm) 
i n  the We st  Fork  of Wa l ker B ranch for the 1973- 1974 Water 
Year .  
Percent Contr i but i o n  
Date of  Habi tat Mean Standi ng 
Co l l ect i o n  Type C rop  ( g/m2 ) Leaves  F ru i t s  Twi gs 
09/08/73 Stre am G rave l  27 . 37 85 . 4  0 . 0 14 . 6  
D ry G rave l 5 2 . 24 7 1 . 1 0 . 0 28 . 9 
Bedrock Poo l s 9 . 72 95 . 8  4 . 2 0 . 0 
D ry Bedroc k  15 . 45 84 . 9 0 . 8 14 . 0  
10/15/73 Stream Gravel  74 . 98 86 . 7  1 . 6 11 . 7  
D ry G ravel  113 . 87 93 . 9  1 . 8 4 . 3 
Bedrock Poo l s 6 . 44 96 . 3 0 . 0 3 . 7 
D ry Bedrock  50 . 67 83 . 8  2 . 2 14 . 1  
11/04/73 Stream Grave l 194 . 10 93 . 0  1 . 2 5 . 8  
D ry G rave l  273 . 32 9 3 . 7 0 . 8 5 . 5  
Bedroc k Poo l s 6 2 . 76 98 . 6 0 . 3 0 . 1 
D ry Bedroc k 190 . 74 98 . 1 0 . 9 1 . 0 
12/03/73 Stream Grave l 9 . 39 90 . 9  1 . 6 7 . 4 
D ry Grave l 13 . 21 87 . 6  6 . 2 6 . 1 
Bedrock Poo l s 0 . 55 100 . 0 0 . 0 0 . 0 
D ry Bedroc k 6 . 56 75 . 4  17 . 0  7 . 6 
02/07/73 Stream G rave l 6 . 21 64 . 5 7 . 9 27 . 5  
D ry Grave l  10 . 81 60 . 8  10 . 3  28 . 9 
Bedroc k Poo l s 0 . 49 71 . 9 0 . 0 28 . 1 
D ry Bedro c k  2 . 10 6 6 . 3  30 . 7  3 . 0 
04/15/74 Stream Grave l 14 . 48 80 . 8  2 . 6 16 . 6  
D ry Grave l 37 . 42 81 . 7 0 . 8 17 . 5 
Bedrock Poo l s 4 . 53 94 . 6 0 . 0 5 . 4  
D ry Bedrock  2 . 90 68 . 8  5 . 4  25 . 8  
06/21/74 Stream Grave l 13 . 18 3 5 . 7 10 . 2 54 . 0 
D ry Grave l  3 1 . 07 52 . 7  8 . 4 38 . 9 
Bedroc k Poo l s 6 . 67 3 2 . 6 7 . 3 6 0 . 1 
D ry Bedrock  3 . 10 91 . 0  3 . 0  6 . 0  
09/04/74 Stream G rave l  23 . 26 57 . 3  1 . 8 40 . 9  
D ry Grave l 50 . 83 66 . 6  3 . 3 30 . 1  
Bedrock Poo l s 6 . 81 42 . 0  30 . 5 27 . 4  
D ry Bedrock  22 . 77 90 . 1  1 . 0 8 . 9 
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l ow i nputs  v i a  b l ow- i n  dur i ng the  month o f  January wh i l e  i ncreased  
l ateral  transport of  fru i ts and twi gs occurred dur i ng  January and Feb­
ruary .  B l ow- i n  of  l eaf mater i a l fo l l owi ng the l arge storm of  March 19  
to  March 20 caused  the percent contri b uti o n  o f  l eaves to i nc rease  i n  the 
per i od befo re the  s amp l i ng o f  Apri l 15 , 1974 . The re l at i ve contr i b ut i on 
of l eaves  was greater than 80% for a l l hab i tat types  except the d ry bed­
roc k type , due  to conti n ued h i gh re l ati ve contri but i o n  ( 25 . 8%)  by twi gs  
i n  th i s hab i tat typ e .  Lowes t  re l at i ve contri b ut i o n  o f  l eaves occurred 
dur i ng the J une  21  s amp l i ng due , not to i nc reased  fru i t  s tand i n g  c rops , 
but i ns tead to greater contr i b ut i o n s  by twi gs  for a l l hab i tats except 
dry bedrock .  These  twi g i np uts came mai n l y  from l i tterfa l l ( See F i gure  
8 ,  page  64) . Wh i l e  re l at i ve l y  l arge i ncrease s  i n  s tand i ng c rops  of  
fru i t mate ri a l  were seen  i n  the J une 21 samp l i ng ,  the abs o l ute va l ues  
were l ow compared to thos e  fo r l eaves o r  twi gs , s o  that c hanges i n  fru i t  
s tand i ng  c rops had l i tt l e effect o n  percent contr i b ut i ons  dur i ng  most  
months . The genera l l y  l ow s tandi ng  c rops  for dry bedro c k  l ed to re l a­
t i ve l y  l arge vari at i ons i n  percent contr i but i o n of the vari o u s  l i tter 
types through t i me , a s  was seen i n  the  J une  21  data.  
Re l at i ve contri buti o n  of  l eaf  mate r i a l to tota l stand i ng c rops  i n­
c reased  somewhat dur i ng the J une 21  to September 3 ,  1974 peri od , even  
though twi g we i ghts  general l y  i nc reased , due to the i nc rease i n  standi ng 
c rops of  l eaf mate ri a l  as  p rematu re l eaf fal l occurred dur i ng  the very 
dry s umme r .  Th i s  was not the case  howeve r for bedrock  poo l s ,  where 
there was no  overa l l i nc rease  i n  quant i ty of  l eaf mate r i a l , a decrease 
i n  s ta ndi ng  c rop o f  twi gs , and an i nc rease i n  stand i ng c rop of fru i ts .  
1 58 
Dur i ng  th i s  t i me , the poo l s had by far the l owe s t  overa l l stand i ng c rops 
of o rgan i c  matter ( 6 . 81 g/m2 ) ,  s o  a s ub stanti a l  p e rcent contri buti o n  from 
fru i ts was pos s i b l e ,  even though the re l at i ve mag n i tude of  fru i t  i np uts 
was l ow ,  compared to those for other l i tter components . 
F ru i ts composed from 0% to a l mo st  30% o f  the  total l i tter s tand i ng 
c rop s , the l atter val ue  occurr i ng fo r dry bedrock  for  the February 
samp l i ng .  O n l y  two other date/hab i tat type  comb i nat i o n s  s howed contri ­
b uti o n s  o f  fru i ts g reater than 10% wi th  21 of  the  32 date/hab i tat com­
b i nat i ons  s howi ng  l es s  than 5% fru i ts . H i ghest  overa l l re l at i ve c o ntri ­
b uti on  occ u rred fo r the J u ne c o l l e ct i o n  ( 3 . 0 to 10 . 2%) due  to l arge i n­
puts o f  fru i t  mate r i a l  dur i ng the p rev i ous  wee ks .  
Twi g  contri b ut i ons  vari ed  from 0 to 60% , the  l atter occurr i n g  for 
bedrock  poo l s for the J une 21 , 1974 s amp l i ng ,  the  month of g re ates t  
overa l l percent contri but i o n  by twi gs . Genera l l y ,  l owe s t  re l at i ve con­
tri b uti ons  were fou nd duri ng  the November and December samp l i ng ,  wi th  no  
hab i tat type hav i ng greater  than 8% twi gs . The l ow Novembe r  va l ue s  were 
due to re l at i ve l y  l arger i nputs  of l eaves and fru i ts , wh i l e  the l ow De-
cember  val ues were due to effect i ve remova l of twi g materi a l  from the 
system a l ong  wi th l i tt l e repl e n i s hment duri ng th i s  peri o d .  
M i n s ha l l ( 1967 )  reported mean s tand i ng c rops  of  POM i n  Mo rgan 1 s 
C re e k ,  Kentuc ky of  0 to 14 . 2  g/m2 , wi th a range of  mean s  fo r a l l c o l l ec­
t i o n  per i ods  of 0 . 16 to 7 . 37  g/m2 . He not i ced a dec l i ne i n  s tand i ng  
c rops at s ome downs tream s tat i o n s  due to the  l ac k  of  r i par i an vegetat i o n  
a l ong these  secti o n s . Howeve r ,  he  noted that the dec l i ne was not drama­
ti c ,  due to i ntroducti on  from upstream and wi nd- b l own i np uts from the 
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s u rround i ng l andscap e .  He reported good seasona l  c o i nc i dence  between  
peak s tand i ng c rops and l eaf l i tter p roduct i o n , wi th h i gh s tand i ng c rops 
i n  autumn to ear l y  wi nter and a l ow i n  m i d- s umme r .  He obs erved that the 
quanti ty of  dead l eaf mate r i a l  var i ed wi th d i s charge and degree of  wi nd 
act i o n  and re l ated s ta nd i ng  c rops to the a l gebra i c s um of  i nf l ow and 
outfl ow for any t i me of  the  year . R e s u l ts are not  d i s s i m i l a r to those  
found  i n  the pre sent study .  
F i s he r  ( 1970 ) , from two mi ds umme r s amp l i ngs  ( approx i mate l y  o ne  year 
apart) , found no  s tati st i ca l l y  s i gn i f i cant d i fferences  i n  s tand i n g  c rops 
of  detri tus  wi th the detri tal  reserve ( l eaves p l u s  twi gs and branches ) 
of  approxi mate l y  1 kg/m2 , wi th the b ranch fract i o n  comp ri s i ng 40% o f  the 
tota l s tand i ng c rop i n  both 1968 and 1969 . He cons i de red these to be 
m i ni mum val ues  s i nce they d i rect l y  p receded the s tart of autumn l i tter­
fal l .  He further s tated that the uneven d i str i but i o n  o f  detr i tu s  i n  the 
s tream was refl e cted i n  the rather l arge var i ance i n  the  samp l e s . From 
th i s and anc i l l ary data , he a s s umed that the sys tem was i n  a s teady 
state . 
Based o n  re s u l ts of  the pre sent s tudy and the known dependence of  
part i c u l ate o utput o n  l arge d i sc harge events , a conc l u s i on of  th i s  s o rt 
i n  the co ntext of  a headwater s tream i s  not acceptab l e  u n l e s s  the d i s ­
charge reg i me i s  very s i m i l ar from year to year and does  not i nc l ude 
random l y  occurri ng  l arge storm events . Howeve r ,  F i s he r ' s data ( 1970 ) , 
demonstrati ng  very h i gh s tand i ng crops  of o rgan i c  detri tus , i nd i cate 
that d i s rupti ve f l ows may be l e s s  i mportant i n  New Eng l and than i n  east 
Tenne s s e e .  Dur i ng  h i s study year no  maj o r  storm eve nts occurred . 
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Mean month l y  c oncentrat i o n s  o f  d i s s o l ve d  organ i c  carbon  ( mg/ 1 ) i n  
i nc i dent p rec i p i tati on and throughfa l l are s hown i n  F i g ure 2 7 .  See  Tab l e  
Bl , Appe nd i x  B ,  for the ( ± one ) standard errors a s soc i a ted wi th these  
means . A l s o  s h own are the  d i ffe rences  betwee n  throughfa l l and  i nc i de nt 
p rec i p i tati o n  concentrat i o n s  for  each month , represent i ng  net removal  o r  
that port i o n  contri b uted by canopy l each i ng ,  canopy was h i ng ,  and d ryfa l l .  
Va l ue s  for concentrat i o n  o f  d i s s o l ved o rga n i c  carbon i n  throughfa l l 
ranged from a l ow o f  1 . 90 mg/1 dur i ng December to a h i gh o f  32 . 32 mg/ l 
i n  J u l y .  The l atter val ue , accompan i ed by the l owes t  mo nth l y  p rec i p i ­
tat i o n  o f  the s tudy per i od ( 2 . 60 em) , represented a n  extreme l y  h i gh 
mont h l y  mean , b e i n g  three t i mes  g reate r than the next h i ghest  month l y  
mean ( 11 . 3 3  mg/ 1 ) recorded i n  Septembe r  1973 . Genera l l y  l ow concentra­
ti ons  ( 1 . 90  to 3 . 22 mg/ 1 ) were found dur i ng the l eaf l e s s  season  ( Nove­
mber through Marc h ) , wi th the h i ghest  concentrat i o n  found for February ,  
a month of  comparat i ve l y  l ower ra i nfa l l .  C oncentrat i o n s  dur i ng  the 
ear l y l eaf per i od o f  Apr i l and May were 4 . 44 to 5 . 02 mg/ 1 , respect i ve l y .  
Except for the extreme ly  h i gh mean concentrat i o n  i n  J u l y ,  s ummer concen­
trat i o n s  ( J une  through August )  were not part i c u l a r l y  great ( 4 . 03 to 8 . 94 
mg/ 1 ) ,  wi th the August va l ue  actua l l y  be i ng l ower than correspond i ng 
val ues  fo r both Ap r i l and May . The concentrat i on i n  October 1973 was 
q u i te s i m i l ar to that for J une . 
For  those  months ( September  and October 1973 and March through  
August  1974) whe n  i nc i dent  p rec i p i tati on was mo n i tored , trends for  d i s ­
s o l ved o rgan i c  carbon conce ntrat i on s  genera l l y  paral l e l ed those  fo r 
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F i g u re 2 7 . Mean Month l y  Concen t rat i on of  D i s s o l ved Orga n i c  Carbon 
i n  T hrou g h fa l l ,  I n c i de n t  P rec i p i ta t i on , and  Canopy Contr i b u t i on to t h e  
Wes t  Fork of Wa l ke r  B ranch f o r  the  1 9 7 3 - 1 9 74  W a t e r  Yea r .  
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throughfa l l ,  but concentrat i o n s  and f l uctuat i o n s  were o f  l e s se r  magn l ­
tude ( F i gure 27 ) .  The h i ghest  mean concentrat i o n  ( 8 . 78 mg/1 ) was found 
duri ng  J u l y .  The  seasonal  trend for DOC i n  i nc i dent  p rec i p i tati o n  di f­
fered from that of throughfa l l o n l y  i n  September  1973 , whe n  re l at i ve l y  
h i gh ( ll .  33  mg/ 1 ) throughfa l l  conce ntrat i o ns were accompan i ed b y  l ow 
( 1 . 55  mg/ 1 ) concentrati ons  of  DOC i n  i nc i dent p rec i p i tati o n , i nd i cat i ng  
cons i derab l e  remova l  from the canopy , pass  i b ly  accompany i ng s e ne scence  
o f  the vegetati o n .  
Based o n  the data for i nc i dent p rec i p i tat i o n for the Septembe r  -
October  and March - Apri l per i ods , a l ong  wi th the l ow throughfa l l va l ues  
for  the  Novembe r  through  February peri od , i t  can  be  a s s umed that  i nc i ­
dent p rec i p i tati o n  co ncentrati ons  o f  DOC duri ng th i s l atter p e r i o d , when 
no  d i rect meas u rements of  i nc i dent  prec i p i tati on were made , ranged be­
tween 1 . 5 and 2 . 5 mg/ 1 . 
Trends for DOC concentrat i o n  due to canopy l eac h i  ng/wa s h i  ng  for 
September and Octobe r  1973 and March through Augus t  1974 genera l l y  fo l ­
l owed tho se  for throughfa l l wi th h i ghest  mean conce ntrati o n s  i n  J u l y  
1974 ( 2 3 . 46 mg/1 ) ,  fo l l owed by the means fo r Septembe r  and October  1973 
( 9 . 78 and 5 . 07 mg/ 1 respect i ve l y )  ( F i gure 2 7 ) . Departures from the 
trend for throughfa l l occurred i n  May and J u ne 1974 , when comparat i ve l y  
h i gh DOC concentrat i o ns i n  i nc i dent  p rec i p i tati o n  l ed t o  comparat i ve l y  
l ow va l ues  fo r canopy contri b ut i on 0 . 67 and 2 . 89 mg/ 1 , respect i v e l y .  
The fo rme r val ue represented the sma l l es t  i nc rease  i n  concentrat i on due 
to canopy l each i ng/wash i ng for the e i ght month per i od .  For  the rema i n­
i ng months (Marc h , Ap ri l ,  and August ) , mean DOC concen trat i o n s  attri bu­
tab l e to canopy/wash i ng  fe l l i n  the range o f  the  May and J u ne means . 
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Several  proce s s e s  can  po s s i b l y  exp l a i n  the l ow DOC concentrati ons  
due to  ca nopy was h i ng i n  the  ear l y  and mi d- sp r i ng  s amp l e s .  Tu key ( 1970 ) 
s tates young , acti ve l y  g rowi ng  ti s s ue  i s  re l ati ve l y  i mmune to l os s  of  
carbohydrates ,  whereas more mature t i s s ue app roac h i ng sene scence i s  very 
s u s cepti b l e to l eac h i ng .  I n  rap i d l y  growi ng young l eaves very few car­
bohyd rates wou l d  be  present , wi th a l l p hotosynthate be i ng  uti l i ze d  for 
the p roduct i on of  new ti s s u e .  An a l ternate exp l anat i o n  i s  the l ow popu­
l at i o n  of pr i mary consumers i n  the  canopy yi e l d i ng l es s  fra s s  ( a  porti o n  
of  wh i c h i s  a s s umed t o  be  d i s s o l vab l e  i n  rai nwate r )  a n d  p roduc i ng  l es s  
honeydew. L i tterfa l l data for fras s s howed no  i nputs  through May of  
1974 . 
The data for Septembe r  and October 1973 g i ve i nd i cat i o n s  o f  l eaf  
l eac h i ng ,  espec i a l l y  so  i n  September , a month  of  average ra i nfa l l and  
h i gh concentrati ons  of  DOC  from canopy remova l . 
Combes  and Ko h l e r  ( 1922)  est i mated that approxi mate l y  55% of  the 
s o l u b l e carbohydrates are l o st  from dec i duous  l eaves before l eaf fa l l ,  
wi th l es s  than one- ha l f be i ng  tra n s l ocated bac k to the p l ant , the  re­
mai nder are uti l i zed  i n  resp i rati o n  and l each i n g .  
Samp s o n  a n d  Same sch  ( 1935 )  found a 14% we i ght l o s s  f o r  o a k  l eaves 
p r i o r  to absc i s s i on , and Vi ro ( 1955)  reported 21% average we i ght l o s s  
for fo u r  dec i duous  spec i e s  pr i o r  to ab s c i s s i o n .  G r i zzard e t  a l . ( 1976)  
repo rted that the l eaves of dec i duous  spec i es o n  Wa l ke r  Branch  wate rs hed 
l o st an average of 28% of  the i r  max i mum we i ght from two to s i x  wee ks 
p r i o r  to absc i s s i on .  Howeve r ,  l os s  o f  we i ght does not neces sar i l y  equate 
w ith l each i ng l o s s .  Hurter ( 1910 ) , Lec l e rc du  Sab l a n  ( 1904) s howed l i tt l e 
l o s s  of  carbohydrates pr i or  to ab s c i s s i o n .  
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Denny ( 19 3 3 )  found no  i mportant c hanges i n  amounts  o f  tota l carbo­
hydrates i n  the  l eaves of V i b urnum dentatum and  Syri nga v u l gari s d u r i ng  
the per i od Septembe r  24 to Novembe r  4 .  D ry wei ght  o f  the l eaves  was 
near l y constant throughout the per i od  of  s amp l i ng ,  i nd i cati ng l i tt l e 
trans l ocat i o n  o r  l each i ng after th i s  date . 
Go sz  et  a l  ( 1973 ) , d i scus s i ng res u l ts of  the i r wor k  o n  n ut r i ents  i n  
l i tterfa l l o n  Hubbard Broo k ,  noted that o rgan i c  content , l i ke the  mob i l e  
e l ements  ( N ,  P ,  K ) , s hou l d be  trans l ocated out  o f  a s e nes c i ng  l eaf  be­
fore abs c i s s i o n .  Thus , l eaves fal l i ng p rematu re l y  due  to s torm c o nd i ­
t i ons  s h ou l d have h i gher conce ntrat i o n s  o f  d i s s o l ved  o rgan i cs .  
Conce ntrat i o n s  o f  F i ne Parti c u l ate O rgan i c  Carbon  ( FPOC )  
Mean  mont h l y  concentrat i o n s  o f  f i ne part i c u l ate o rgan i c  carbon  
( FPOC ) i n  i nc i dent p rec i p i tati o n  and throughfa l l a re s h own i n  F i gure  28 , 
a l ong wi th  the d i fference betwee n  the two , repre s e nt i ng  net canopy con­
tri b ut i o n .  See  Tab l e  82 , Appe nd i x  B for  the (±  1 )  standard e rrors  
a s s oc i ated wi th  the s e  mean s .  In  ge nera l , the  trends  c l o s e l y  para l l e l 
those  for  conce ntrat i on  o f  DOC , wi th an  extreme l y  h i gh mean va l ue i n  
J u l y  ( 2 0 . 27 mg/1 ) .  Dur i ng the rest  o f  the year c oncentrat i o n s  ranged 
from a very l ow mean of 0 . 49 mg/1 i n  December  to 6 . 98 mg/1 i n  J u n e .  
Val ues  dur i ng the l eafl e s s  per i od  ( November through  Marc h )  ranged from 
the D ecember  l ow to 1 .  47 mg/1 i n  Marc h , wi th three months  ( November 
through January )  wi th conce ntrat i o n s  0 . 72 mg/1 o r  l e s s .  Those  for  the 
ear ly  l eaf  per i o d  ( Apri l and May )  were somewhat h i gher  ( 2 . 02  to  2 . 12 
mg/1 ) ,  wh i l e  concentrati ons  for the l ate s umme r- ear ly  fa l l  per i od  ( Sep­
tembe r  and  October  1973 , August  1974) were s i m i l ar to eac h other , 
rang i ng  from 3 . 03 to 4 . 27 mg/ 1 , wi th  the  l atte r i n  September .  
0 
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F i g u re 28 . Mea n  Mon th l y  Concentrat i on of F i ne Part i c u l a te ( < l mm )  
Organ i c  Carbon  i n  Th roughfa l l ,  I nc i dent  Prec i p i ta t i o n ,  a nd Canopy Contr i ­
b ut i on  to the  Wes t  Fork of Wa l ker  Branch  for the  1 9 7 3 - 1 9 74  Water Yea r .  
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For March through October , whe n  i nc i de nt prec i p i tati on was mon i ­
tored , seasona 1 trends i n  concentrat i ons  o f  FPOC  were noted .  Va 1 ues  
i nc reased  duri ng  the ear ly  spr i ng  to m i d- s ummer per i od  from a March l ow 
of 0 . 93 mg/ 1 to a rather s teady l eve l ( 1 . 83 to 2 . 12 mg/ 1 ) fo r the Apri l 
through J u l y  peri o d .  The August  1974 and Septembe r  1973 concentrat i ons  
were l ower ( 0 . 88 - 0 . 93 mg/1 ) ,  but  the October 1973  va l ue  was  1 . 68 mg/1 . 
Thi s va l ue  may be  e rroneous l y  h i gh s i nce i t  i s  based  o n  o n l y  one s amp l e 
and i s ,  therefore , not a mean . 
U n l i ke the s i tuati o n  for DOC , trends for  concentrat i o n s  of  F POC  i n  
i nc i dent preci  p i  tat i on d i ffered s omewhat from thos e  for throughfa 1 1  , 
espec i a l l y  regard i ng the amp l i tude of  month l y  change s .  I n  J u l y ,  the 
throughfa l l  c o ncentrat i o n s  i nc reased by threefo l d over  those of  J une 
( 6 . 98 vs  20 . 27 mg/1 ) ,  wh i l e  va l ues  fo r i nc i dent prec i p i tati o n  i ncreased  
o n l y  s l i ght l y  ( 1 . 89 to 2 . 09 mg/ 1 ) .  I n  fact , the  month wi th h i ghest  con­
centrat i o n s  of  FPOC i n  i nc i de nt p rec i p i tat i o n  (Apri l )  had on ly  s i xth 
h i ghe s t  throughfa l l l eve l s .  
A l though i nc i dent  p rec i p i tat i on was not mon i to red dur i ng  the N ovem­
ber  through Febraury peri od , the l ow concentrat i o n s  of F POC i n  th rough­
fal l dur i ng  th i s  t i me , a l ong  wi th cons i stent l y  h i gher  concentrat i o n s  of 
F POC i n  throughfa l l a s  compared to those  i n  i nc i dent  prec i p i tati o n , a l l ow 
a n  e s t i mat i on o f  0 . 5 to 1 . 0 mg/ 1 for F POC  concentrat i o ns  i n  i nc i dent  
prec i p i tat i o n dur i ng  the m i d-fa l l through m i d-wi nter months . 
Canopy contri b ut i o n s  to F POC concentrat i o n s  i n  throughfa l l c l o s e l y  
paral l e l ed F POC l eve l s i n  throughfa l l due to the rather  u nchangi ng nature 
( range of  0 . 88 to 2 . 12 mg/ 1 ) of  the FPOC concentrat i o n s  i n  i nc i dent  pre­
c i p i tati o n .  J u l y  ( 18 . 18 mg/ 1 ) and J u ne ( 5 . 10 mg/ 1 ) c ontri but i o n s  were 
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greate st .  For  the  rema i ner of  the  e i ght  mo nth per i od , i ncreases  i n  F POC 
conce ntrat i on due to canopy contr i b ut i ons  fe l l i nto two group s . For  
September  and O ctober 1973  and August  1974 , canopy contr i buti ons  ranged 
from 2 . 03 to 3 . 34 mg/1 , wh i l e  the March through May per i od  s howed the 
smal l e st  i ncrea se s  ( 0 . 19 - 0 . 85 mg/ 1 ) ,  wi th Ap r i l hav i ng the l owest 
val ue . These  trends are  qu i te cons i s tent  wi th res u l ts for  canopy i nsect  
act i v i ty ,  a s  expre s s ed  through  the appearance and  re l at i ve magn i tu de of  
fra s s  i n  mont h l y  l i tterfa l l and  b l ow- i n . L i tterfa l l data  ( See F i g u re 9 )  
s how n o  fra s s  i nput  through May , wi th frass  fa l l beg i n n i ng  i n  J une  ( 0 . 05 
g/m2/day) and  peak i ng  i n  J u l y  ( 0 . 15 g/m2 ) .  The data from Septembe r  and 
October  1973 a 1 s o  s how s ub stant i a 1 fra s s  i np uts  dur i ng  these months . 
Thus , at l east  a port i on o f  the h i gher  canopy contr i b ut i on s  seen  i n  the 
s umme r  and ear ly  fa l l was due to fra s s  fa l l .  
Another potent i a l  s ou rce  of  F POC  dur i ng the l eaf  per i od ( g rowi ng 
seas o n )  i s  aero s o l  i mpacti o n .  The ro l e  of canopy i n  p rov i d i ng s urface 
area for i mpact i on of  aeros o l s has  been recogn i zed by severa l  authors . 
Sugawara ( 1951)  s uggested  that the c h l o r i de content of  s treams may vary 
u nder d i fferent types  of  vegetat i o n cover due to var i at i o n s  i n  the 
e ffect i vene s s  of  the part i c u l ar p l ant cover  i n  f i l te r i ng  s a l t from a i r .  
Whi te and Turner  ( 1970 ) stated that  i mpacti o n  o n  vegetat i on s u rface s can  
contr i b ute s i gn i f i cant ly  to  remova l  of  aeros o l s from the atmosphere .  
Er i ks son  ( 1960 ) has s ugge s ted that vegetat i o n  i s  a n  i mportant co l l ector 
of  dry s a l t part i c l e s  from the a i r i n  Sweden ,  i n  o rder to expl a i n the 
fact that concentrati ons  of  c h l o r i de i n  ri vers  exceed that s upp l i ed by 
prec i p i tati o n  and rock-weather i ng .  N i h l gard ( 1970 ) found that , dur i ng 
experi ments wi th p l a s t i c  nets s i tuated above rai nfa l l co l l ectors , 1 n-
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c reased concentrat i ons  o f  certa i n e l ements ( e . g . , Mg , Na , C a ,  and  C l ) 
under the p l a st i c , as  compared to c o l l ectors i n  the ope n ,  cou l d b e  due 
to aeros o l s s t i c k i ng  to the net .  If  the s t i c ki ng  p rope rt i es of  the 
p l as t i c are at a l l s i m i l ar to thos e  for l eaf  s urfaces , aero s o l  was hout  
cou l d be  an  i mportant source  o f  canopy 1 1 l eachate 1 1 • 
C h amber l a i n  ( 1 96 6 ) , s t udyi n g  the  trans port o f  c l u b  mos s spores  and  
other  part i c l e s i n  the  a i r and the i r s ubsequent depo s i t i on , found  for  
1 ow  w i nd  speeds  that  ve  1 o c i  ty o f  depo s i t i on was  equa 1 to term i  n a  1 
ve l o c i ty .  F or  h i gher  wi nd speeds  depos i ti on by i mpacti o n  o n  roughness  
e l ements  became p rogres s i ve l y  more  i mportant .  St i c k i ne s s  o f  s u rface was 
i mportant i n  determi n i ng  the effect i venes s  o f  depos i t i on fo r part i c l e s 
o f  10 m i crons  i n  d i ameter and  upwards , b ut not for sma l l er part i c l e s .  
The amo unt o f  de posit i on was part i cu l ar l y h i gh when  vegetati on s u r ­
faces  were wet . T h e  re l at i ve i mportance o f  d i rect depo s i t i on to  the  
g ro und  and  washout of  the a i r by rai n was s h own to depend  o n  the e ffec­
t i ve h e i g ht of  the  c l oud of  parti c l e s , w i th approximate l y  25% of total 
depos i t i on of  p o l l en grai n s  by ra i n .  He  found that natural vegetat i o n  
s urfaces s uc h  a s  l eaves d o  n o t  reta i n a l l o f  t h e  2 0  - 30  parti c l e s  
s tr i k i ng  them , w i th most bounc i ng o f f .  Howeve r , i f  they d o  settl e they 
are not  eas i l y removed . For  parti c l es i n  the  s i ze range 1 - 5 1-1m , de­
pos i t i o n  i s  dependent o n  the m i cro-roughness  o n  the c o l l ect i o n  s urfaces 
w i th degree  of  s t i c ki ne s s  of  s urfaces no  l onger i mportant . 
The  fact that aero s o l  parti c l es bounce off  the vegetat i o n  i s  an  
i nd i cat i o n  that , a s i de from i nsect canopy acti v i ty o r  other  autoc hthon­
ous s o u rce s , there s hou l d  be  a greater concentrat i o n  o f  F PO C  as  d ryfa l l 
s tr i ct l y  because  the canopy can  i nte rcept aeros o l s .  
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Wh i te and  Turner  ( 1970 ) fe l t  that an overesti mate of  aero s o l  i nput  
may have  been  rea l i ze d  i n  the i r s tudy due to  a downdraft effect o f  wi nd  
i nto the forest  c l ear i ng  whe re they were  ma ki ng  aero s o l  determi nat i o n s .  
By the c r i ter i a they set , a s i m i l ar s i tuat i on may we l l  have exi sted  at  
the ra i ngage s tat i ons  o n  Wa l ker Branch  wate rs he d , s i nce  the open i ng i n  
the forest canopy was much wi der than one  they s uggested . 
Wh i l e  the data for Apr i l  and  May s howed an  i ncrease  i n  F POC concen­
trat i ons  for throughfa l l over  that fo r Marc h , the l arger co ncentrati o n  
of  FPOC i n  i nc i de nt p rec i p i tati on cou l d be exp l a i ned b y  p o l l e n a s s oc i a­
ted wi th the spr i ng  f l ower i ng  of  many spec i e s  o f  trees o n  the wate rshed .  
Smi rnov ( 1961)  noted a n umber of  p ub l i s hed  ca se s  where l arge vo l umes o f  
po l l e n and  spore s  ( espec i a l l y  from con i ferous  trees  and  ferns ) have been  
ob served b e i ng  re l eased i nto the  atmos phere . For  the Ryb i n s k  Re s e rvo i r ,  
two peaks o f  p o l l en depos i t i o n were seen , the f i rst  ( 58 x 105 po l l en 
g rai n s/m2/day )  i n  May due to Betu l a and  117 x 105 spores/m2/day i n  Octo­
ber due to fungal re l ea s e .  For we i ght , o n ly  one peak (May ) was seen  due  
to the much  l arger s i ze of  po l l en gra i n s  as compared to spore s .  H i ghest  
we i ght of  p o l l e n s ettl i ng i n  spr i ng  was  23 mg/m2/day o r  230 g/ha/day . 
D u r i ng  the year , the res e rvo i r  rece i ve d  about 5 9 . 6 mg po l l e n/m2 , o r  6 
kg/ha/year .  
Van  Campo ( 1949 ) noted that d ur i ng the  peak months of  po l l e n re l ease  
(Apr i l fo r arboreal  pol l en and J u ne fo r gras s e s )  up  to  60 x 105 po l l e n 
g rai n s/m2/day we re depos i ted  on  the wate r s u rface of the Se i ne R i ver .  
Max imum we i ght for  a twenty- four per i od  was 840 g/ha (84 mg/m2 ) .  
C hamber l a i n ( 1966 ) , found the med i um range o f  trav e l  o f  Lycopod i um 
spores to be  app rox i mate l y  1 km for parti c l e s l i be rated at 50 em from 
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ground ( he rbaceous  1 ayer )  b ut 10 km for  re 1 ease  10 m ( canopy )  from 
ground .  
Thus , the re l at i ve l y  h i gh concentrat i o n  of FPOC i n  i nc i dent  p re­
c i p i tati on dur i ng  spr i ng , a l ong  wi th l ow canopy contri b ut i ons , cou l d 
have been  affected by the u b i qu i tous  p re sence  o f  p o l l en i n  the amb i ent 
atmosphe re dur i ng  that per i od .  S i nce the per i od was c ha racter i zed  by 
rel at i ve l y  h i gh wi nds  ( see  F i g u re 1 4 ,  page 80 ) , d i s persa l of pol l en to 
non- fores ted areas i s  probab l e .  
Conce ntrat i on o f  Tota l O rgan i c Carbon ( TO C )  
Mean month l y  c oncentrat i ons  of  TOC i n  i nc i de nt prec i p i tat i o n  and 
throughfa l l are s hown i n  F i gure 29  for  the September  1973 to August  1974 
year .  See Tab l e 83 , Append ix  B for the  ( ±1 )  s tandard e rrors  a s soc i ated 
wi th thes e  means . TOC c oncentrat i o n s  i n  i nc i dent  prec i p i tati o n  s howed 
va l ues  of 2 . 09 to 2 . 99 mg/ 1 for the  August  to Septembe r  per i od a nd  a l s o  
for t h e  March s amp l i ng .  October  1973 had h i gher TOC concentrat i o n s  ( 5 . 2  
mg/1 ) due  to i nc reases  i n  both DOC and FPOC . F rom Apr i l through J u l y ,  
TOC i np uts i nc reased  from 4 . 58 mg/1 to a year ly  peak  o f  10 . 87 mg/ 1 . The  
i ncrease d u r i ng  th i s per i od was  due p r i mar i l y  to greater DOC concentra­
t i ons  i n  J une  and J u l y  ( 6 . 05 and 8 . 78 mg/1 , respect i v e l y )  wi th F POC  con­
centrat i o n s  rema i n i ng around 2 . 0 mg/ 1 . The i mportance of  the DOC com­
ponent i n  TOC concentrat i o n s  i n  i nc i dent p rec i p i tati on dur i ng  the Apr i l 
to J u l y  per i od i s  refl ected i n  h i gher  DOC/FPOC rat i os  ( d i s cu s sed  b e l ow) . 
A few other va l ues are avai l ab l e for atmospher i c content of  TOC o r  
TOM . V i ro ( 1953 )  presented res u l ts o f  t h e  ana l ys i s  o f  t e n  s amp l e s  o f  o f  
F i nn i s h s now f o r  co ncentrat i o n  of  o rgan i c  matter .  L o s s  o n  i gn i t i on 
ranged from 1 . 58 to 8 . 17 mg/ 1 . Go rham ( 1961)  repo rted o n  data for  Nova 
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F i g u re 2 9 . Mean  Month l y  Concentra t i on  of  Tota l (< l mm ) Orga n i c  
Carbon  i n  Th roug hfa 1 1 ,  I n c i dent  Prec i p i tat i o n , a n d  Canopy Contr i b u t i o n  
to  t h e  Wes t  Fork o f  Wa l ker Branch  for the 1 97 3 - 1 9 7 4  Wate r Yea r .  
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Scot i a  prec i p i tat i o n samp l e s , wh i ch s howed an  average l o s s  o n  ( approxi ­
mate ly  equa l  to o rgan i c  matte r)  of 13 mg/1 .  Seventeen s now samp l e s had 
4 . 3 mg/ 1 l o s s  on  i gn i t i on .  Data from CAMP o r  Cont i nuous  A i r Mo n i to r i ng  
Program , (U .  S .  Nati ona l  Po l l ut i on Control  Adm i n i s trat i o n  1969 ) c o l l ec­
ted s i nce  1962 , s h owed yearly average carbon  conce ntrat i ons  rang i ng from 
1 . 43 mg/ 1 i n  Was h i ngton , D .  C .  to 3 . 3 mg/ 1 i n  C h i cago , w i th a year l y 
max i mum one  hour  ave rage from 8 to 17 mg/ 1 . Neumann et a l . ( 1959)  found , 
for n i ne  s tati ons  i n  the Scand i nav i an networ k  fo r c hemi ca l  exam i nati o n  
of  a i r a n d  p re c i p i tati o n , average content of  o rgan i c  carbon f o r  t h e  
per i od May - August  1958 of 1 . 7 - 3 . 4 mg/ 1 , w i th a mean of  2 . 52  mg/1 . 
They a l s o  reported that the rat i o  o f  o rgan i c to i no rgan i c  matte r i n­
c reased  from 0 . 6 at the coast to 2 . 0  i n l and , i nd i cati ng  dep l eti o n  of  the  
i norgan i c compo nent near the coas t .  They a l s o  p res e nted res u l t s  for  
s now samp l e s ,  s howi ng o rgan i c  carbon  content of  0 . 8 to 1 . 9 mg/ 1 , o r  an  
average of  1 .  3 mg/ 1 . Due to u n i form content of  s amp 1 es  at the vari o u s  
s tat i ons , they conc l uded that o rgan i c  matte r i n  p rec i p i tat i on must  have 
a very extended sou rce  area . They d i s cu s sed  the i mportance of transport 
of o rgan i c  matte r from the sea  s u rface (where i t  c o l l ects as a f i l m ) to 
the atmo sp here by the burst i ng of  bubb l e s ,  and they attr i b uted the un i ­
form d i str i buti o n  o f  organ i c  matte r i n  prec i p i tati o n  part l y  to i ts b e i ng 
l es s  hygroscop i c  than the l arger sa l t nuc l e i . They a l so  fe l t  that th i s  
cou l d exp l a i n the decreases  i n  i norgan i c  to o rgan i c  rat i o s  i n  p rec i p i ­
tati on  a s  one  p roceeds i n l and .  
Data from Wa l ke r  Branch  s how an i nc rease  1 n  DOC  and FPOC concentra­
t i o n s  i n  i nc i dent  p rec i p i tati o n  dur i ng the per i od  of  Apri l through J u l y .  
S i nce th i s  was the growi ng seaso n , i t  i s  pos s i b l e  that re l eased vo l ati l es 
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from p l ants undergo some p hotochemi ca l  trans fo rmat i o n , wi th both wate r­
s o l ub l e  d i s s o l ved  and parti c u l ate forms (wi th s ome a s s umed to have 
water- s o l ub l e  components ) was hed out of  the atmo sphere wi th rai nfa l l .  
However , l ow conce ntrat i ons  of  DOC and F POC i n  i nc i dent  rai nfal l i n  Sep­
tember  and October  wou l d tend to i nd i cate that l arge sca l e re l ease  of 
vo l ati l e  o rgan i c s , wi th gas to s o l i d  transformat i o n  and s ub s equent  wash ­
o ut ,  was n ot  occurr i ng at  th i s  t i me .  Car l i s l e  ( 1965 ) and Car l i s l e ,  
B rown , and Wh i te ( 1966 , 196 7 )  stud i ed aspects of  the cyc l i ng of  o rgani c 
matte r i n  a ses s i l e  oak  wood l and i n  G reat B r i ta i n over  a two yea r  per i od  
and  p rov i ded data comparab 1 e to  that  of  the p re sent study .  F or  the 
1963- 1964 year , concentrat i o n s  o f  o rga n i c  matter i n  i nc i dent  p rec i p i ta­
t i o n  ranged from a l ow of 4 . 7 mg/1 i n  October  ( t h i rd h i ghest  ra i nfa l l 
month )  to 13 . 09 mg/1 i n  February ( l owes t  ra i nfal l month ) .  L i tt l e  seasona l  
trend i s  seen , pos s i b l y  due  to h i gh prec i p i tat i on l eve l s  co i nc i d i ng wi th 
the growi ng seaso n .  The mean fo r the year was 6 .  45 mg/1 .  For the 
1964- 1965 year , i nc i dent p rec i p i tati o n  l eve l s  of  o rgan i c  matte r ranged 
from 2 . 58 to 7 . 48 mg/1 ( no seasona l  data gi ven )  wi th a mean concentra­
t i on  of  4 . 46 mg/1 ( as ca l c u l ated from Tab l e  3 ,  Car l i s l e  et a l . 1967 ) .  
These  va l ues  for i nc i dent  p rec i p i tat i on o rgan i c  matte r can b e  com­
pared to the range of  1 . 80 mg/1 (August  1974 ) to 10 . 87 mg/1 for  the 
o rgan i c  carbon i n  i nc i dent p rec i p i tat i o n at Wa l ke r  B ranc h .  A s s um i ng 
organ i c  matter equa l s approx i mate l y  two t i mes  o rgan i c  carbo n , the range 
for  the 1963- 1964 year i n  the s e s s i l e  oak fore st  i s  qu i te comparab l e  to 
that at Wa l ker B ranc h , whi l e  ranges for the 1964-65  year are con s i der­
ab l y  l owe r .  Howeve r ,  the February peak  i n  i nc i dent  prec i p i tat i o n concen­
trati o n  of organ i c  carbon i n  G reat B r i tai n was not seen  for data from 
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Wal ker Branch , po s s i b l y  due  to the d i ffe rent prec i p i tati o n  regi me . D i f­
fere nces  i n  seasona l i ty of  rai nfal l between the two s i tes , wi th l i tt l e 
wi nter rai nfal l i n  Great Bri tai n i n  compari s o n  to Oak  R i dge , comp l i cate 
compa r i s o n  of trends for carbon conce ntrati o n , l ead i ng to d i ffe rent re­
l ati on s h i p s  betwee n  DOC concentrat i o n  and rai nfa l l .  
Lowes t  concentrati ons  of  throughfa l l TOC i n  the  present study were 
found d ur i ng the November  through  January per i od ( 2 . 3 9  to 2 . 80 mg/1) , 
d ue to l ow concentrati o n s  of  both DOC and FPOC ( F i g u re 29 ) .  February 
and March TOC l eve l s  i n  t hro ughfal l were s i m i l ar to each  other ( 4 . 38 
mg/1 and 4 . 56 mg/1 , respect i ve ly ) , the i ncrease s  over  those  of the l ate 
fal l to ear l y wi nter peri od  due  to i nc reases  i n  b oth  DOC and FPOC con­
centrat i ons . TOC i ncreased  d ur i ng Ap ri  1 and May ( 7 .  9 9  and 6 .  46 mg/1 
respect i ve l y) , wi th  the i nc rease  conti n u i ng  i nto J une  ( 15 . 90 mg/1 ) and 
reac h i ng a peak i n  J u l y  of 5 2 . 50 mg/1 .  The  August  mean concentrat i o n  
was 7 . 07 mg/1 , a s u b s tant i a l  dec l i ne from the J u l y  l eve l s .  
Canopy contr i but i ons  o f  TOC to throughfa l l ranged from 0 . 86 mg/1 i n  
May to 41 . 64 mg/1 i n  J u l y , the  fo rme r l ow val ue  b e i ng due  to the h i gh 
concentrat i o n s  of  TOC i n  i nc i dent prec i p i tati on a s  comp ared to that for 
throughfa l l .  When the throughfa l l and i nc i dent  p rec i p i tat i on conce ntra­
t i ons  for May are compared to those  for Apr i l and J une , through fa l l  
conce ntrati on  appears l owe r than expected , probab l y  due  to the fact that 
vegetat i o n  wa s recent ly  eme rgent and a l so  that i n sect popu l at i o n s  had 
not had t i me to b u i l d  up to s ub s tanti a l  n umbers . Re l at i ve to both months , 
there was probab l y  a di l ut i o n effect due  to the much  l arger vo l ume of 
i nci dent prec i p i tati on  d ur i ng May . Lau sberg ( 1935 )  found  that organ i c  
mate r i a l  was l eached i n  much  smal l e r quanti t i e s  from you ng vegetati o n  
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than from o l de r  l eaves . Tu key ( 1970 ) found smal l e r amo unts of l eac hate 
from the young l eaves of the spec i es he  stud i e d  i n  the trop i c a l  rai n 
fore st  at E l  Verd e .  
Except f o r  the l ow May va l ue , canopy contr i b ut i o n s  i nc reased  from 
1 . 58 mg/1 i n  March to the J u l y  h i gh .  As  i n  May , h i gh amou nts  of  rai n­
fa l l i n  August  l ed to l ow TOC conce ntrat i ons  i n  throughfa l l and  re l at i v­
e l y  l ow concentrat i o n  i ncreases  ( 4 . 98 mg/1 ) due  to canopy . September 
and Octobe r  1973 had h i gher  contri buti ons  ( 13 . 13 and  7 . 10 mg/1)  from 
canopy due  to h i gher  TOC concentrat i ons  i n  throughfa l l compared to con­
centrat i ons  i n  i nc i de nt p rec i p i tat i o n , due  most p robab l y  to l each i ng .  
Comparab l e va l ues  o f  total o rga n i c  matte r concentrat i o n i n  thro ugh­
fal l are ava i l ab l e i n  the l i te rature for a n umber of  fore st  s i tuat i o n s .  
Tamm ( 1951)  stud i ed the removal  o f  total o rgan i c  matter from spruce  
( P i cea abi e s )  and  ( P i nus  syl vestr i s )  dur i ng three per i ods  ( October  19 to 
November  1 ,  November 1 to November 15 , and November 15 to November  30 ) . 
Concentrat i o n  of  o rgani c  matter was i nverse l y  re l ated to vo l ume of  p re­
c i p i tati o n .  For  sp ruce , conce ntrat i ons  ranged from 15- 60  mg/1 , wh i l e  
for p i ne , the range was 22 to 114 mg/1 . Except for s omewhat e rrat i c  
res u l ts from the fi rst sto rm , i nc i dent  p rec i p i tati o n  l eve l s  were 2 to 5 
mg/1 .  Wh i l e  the l atter val ues  fal l i nto the same range found for a com­
parab l e  per i od  ( November )  at Wa l ker Branch ( a s s ume o rgan i c  carbon equa l s 
approxi mate ly  o ne- ha l f organ i c matter ) , the upper  range for throughfa l l 
conce ntrat i o ns  were cons i derab ly  h i gher  than those  found for the l ate 
s umme r - ear ly  fa l l  pre- l eaf fal l per i od  at Wa l ke r  Branch , wi th l owe st  
read i ngs  g 1 ve n  by Tamm comparab l e  to  the mean s  at Wa l ke r  Branch  for  th i s 
ear ly  fa l l  peri o d .  S i nce Tamm was worki ng i n  a con i fer fore st , the sea­
sona l  effects cou l d be cons i de rab l y  d i ffe rent . 
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Car l i s l e  ( 1965 ) , and Car l i s l e ,  Brown , and Wh i te ( 1966 , 1967 ) , work­
i ng i n  a Quercus  petraea wood l and i n  Great Br i ta i n ,  where annua l  ra i n­
fal l averages 171 cm/yr , presented two years 1 data ( J u ne 1963 to May 
1965 ) for total o rgan i c  matte r ( d i s s o l ved p l u s  f i ne  part i c u l ate < 200 
IJm) , i nc l ud i ng  s ome data for s o l u b l e carbohydrate s .  Ra i nfa l l for the 
1964- 1965 year was near the h i s tor i c annual  mean , wh i l e  that for 1963-
1964 was about 10 em 1 es s .  F i gures  for the s e s s  i 1 e oak  fo re s t  for 
throughfal l dur i ng the  1963- 1964 year s how a range from 8 . 60 mg/1 i n  
January to 9 9 . 12 mg/1 i n  June ( ca l c u l ated from Tab l e  1 ,  Car l i s l e  et  a l . 
1966 ) , and 9 . 2 to 34 . 0 mg/1 for the 1964-1965 yea r .  Year l y means were 
3 2 . 25  mg/1 and 1 6 . 02 mg/1 for 1963- 1964 and 1964- 1965 , respecti ve l y .  For  
1963- 1964 , where mont h l y  means  we re pre sented , h i gh conce ntrat i o n s  of  
th roughfa l l we re fo und dur i ng  the  J une  through August  peri od  (80 . 5  and  
9 9 . 12 mg/1)  wh i l e ,  for  the rest  of  the year , conce ntrati on  ranged from 
the l ow i n  January to 25 . 20 mg/1 i n  May , wi th l i tt l e e l se  i n  the way of 
a seasonal  trend d i scern i b l e .  
Res u l ts from Wa l ker Branch are aga i n qu i te comparab l e  to those  for 
the 1963- 1964 year i n  Great Br i ta i n ,  a l though the l ow va l ues  for Wa l ke r 
Branch ( 2 . 39 - 2 . 80 for November through February )  are about three- f i fths 
the l ow va l ues  for the s e s s i l e  oak fore st .  H i ghest  mean concentrati o n s  
of  tota l o rgan i c  carbon a t  Wa l ke r  Branch  occurred dur i ng August ( 52 . 51 
mg/1 organ i c  carbon or  approx i mate l y  105 mg/1 o rgan i c matte r)  and are 
very c l o s e  to the 9 9 . 12 mg/1 o rgan i c  matter for J u ne for the ses s i l e  oak  
fore s t .  However ,  for the l atte r fore st , very h i gh  total organ i c  matte r 
was found from J une  through August , wh i l e  the se  great ly  e l evated l e ve l s 
occurred o n l y  dur i ng Augu st  at Wa l ke r  Branc h .  The e l evated l eve l s i n  the 
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s e s s i l e  oak  forest for J u ne through August  accompan i ed re l at i ve l y  h i gh 
p rec i p i tati o n  vo l umes , wh i l e  the h i gh concentrati o ns  at Wa l ke r Branch  i n  
J u l y  were accompan i ed by the l owest  mo nth l y  ra i nfa l l of  the year .  
Both the Wa l ke r Branch data and  that for the 1963- 1964 year  i n  
Eng l and  s how co n s i derab l y  h i gher  mean co ncentrati o ns  than the 1964- 1965 
year for the s e s s i l e  oak  fore st , where the mean yea r l y  co nce ntrat i o n  for 
the 1964- 1965 year was o ne- ha l f that for the 1963- 1964 per i od .  
For  1963- 1964 , Car l i s l e  et a l . ( 1966 )  f ound  that c anopy contri bu­
t i ons  to throughfa l l showed very h i gh concentrat i on s  ( 7 2 . 83 -87 . 06  mg/1 ) 
dur i ng the  ear ly  through m i d- s umme r per i od ( J une  through  Augus t ) , wi th 
great l y  dec l i n i ng concentrat i ons  dur i ng September  and  October ( 17 . 24 and 
1 3 . 29  mg/1 respect i ve l y) and  a further dec l i ne dur i ng the November  
through  February per i od ( 5 . 32  to 2 . 3 2 mg/1 ) . Conce ntrat i o n s  ros e  aga i n 
dur i ng  March , Apr i l ,  and May ( 6 . 20 , 8 . 23 ,  and 19 . 40 mg/1 , respect i ve l y ) . 
For  the 1965-1965 year , yea r l y  mean canopy contr i b ut i o n  was 11 . 56 mg/1 .  
Wh i l e  i nc i dent  prec i p i tati on  was n o t  meas u re d  dur i ng  the  November 
through February per i od at Wa 1 ker Branc h , the 1 ow conce ntrat i o n s  i n  
throughfa 1 1  prec l ude canopy contr i b uti ons  of th i s  magn i tude at Wa l ker 
Branc h .  D i fferent pheno l og i ca l  pattern s , as  we l l  as  l ow ra i nfa l l and 
heavy ep i p hyti c growth i n  the Br i t i s h  fo rest , p robab l y  contr i b uted to 
the s ub stanti a l l y  l arger canopy contri buti ons  i n  the wi nter month s . Fo r' 
the rest of  the year , o n ly  one month ( J u l y )  at Wal ker Branch  had ca nopy 
contri b ut i ons  to the conce ntrat i o n o f  total organ i c  carbon i n  thro ugh­
fa 1 1  equ i  va  1 ent  to those for the J u ne to Augu st  1963 peri od i n  the 
s e s s i l e  oak  fore s t .  Canopy contr i b u t i o n s  we re s i m i l ar for the September  
and October  peri od at both  s i tes , whi l e  those for the spr i ng  in  E ng l and 
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we re somewhat h i gher  than those  at Wa l ker Branch for a comparab l e  pe r i od .  
At l east  part o f  the exp l anati o n  for the h i gh  l ev e l s o f  o rgan i c 
matter i n  throughfa l l dur i ng  the J une  through August  per i od i n  Great 
Br i tai n was the carbohydrate content , wh i ch was found to cons i s t ,  to a 
l arge degree , of  me l i z i to s e .  For  Augu st , the o n l y  month of  the three 
( i n  1963 ) for wh i ch carbohydrates were anal yzed , 70 . 7% of the total 
o rgan i c  co ncentrat i o n  was due to carbohydrates .  No carbohydrates were 
found i n  i nc i dent p rec i p i tat i on at any t i me .  D u r i ng  the l eafl e s s  p er i od , 
no  carbohydrates were found i n  the throughfal l ,  w h i l e  for  the rema i n i ng 
month s ,  the contri but i on  of  carbohydrates was 25% o r  l e s s  of  the total 
concentrat i o n .  Car l i s l e  et  a l . ( 1966 , 1967 ) attr i b uted the mel i z i tose  
p roduct i on to aph i d  popul ati ons , through honeydew p roducti o n .  Re i ch l e 
et a l . ( 1973 ) , who s tudi ed ap h i d  popu l at i ons  i n  the  L i r i odendron fore st  
at Oak  R i dge , f ound  peak  popu l at i ons  dur i ng l ate spr i ng .  Based o n  the i r 
ca l c u l at i ons  for honeydew p roduct i o n  ( 0 . 5 g/m2/yr ) , contri but i ons  o n  the  
o rder reported by Car l i s l e  et a l . ( 1966)  are not l i ke l y  to occur  at the 
p resent study s i te .  
Wh i l e  th i s  1 1 was h i ng effect1 1  may parti a l l y  exp l a i n  the h i gh va l ues  
for J u l y  o n  Wal ker Branc h ,  M i tc he l l ( 1968)  ( i n  acco rdance w i th the re­
s u l ts of Sten l i d ,  1958 , for i no rgan i c  i ons ) found l each i ng of carbohy­
d rate from l eaves greate st  at h i ghest  amb i ent  temperatures .  I n  t h i s 
regard , Tu key et a l . ( 1958)  found a d i rect re l at i on s h i p  between  l i ght 
i nten s i ty and carbohydrate l os s  on  l eac h i ng ,  w i th o n l y  sma l l l o s s es  
through l each i ng i n  the  dark  part  of  the cyc l e .  Th i s wo u l d  co i nc i de wi th 
the per i od of  max i mum avai l ab l e  free carbohyd rate s .  
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Thus , the d i urna l  factor br i ngs another vari ab l e  i nto the p i cture . 
Storms occurr i ng  dur i ng the  day mi ght be  expected to have h i gher concen­
trat i o n s  due to the p resence  of  s o l u b l e s ugars i n  l eaves . Maxi mum effects 
wou l d be expected o n  tho s e  hot s un ny s ummer days whe n afternoon thunder­
storms occur .  Th i s m i ght he l p  to exp l a i n  why storms o n  s ucces s i ve days 
m i ght not s how a dep l et i o n  phenome n o n .  Th i s aspect o f  o rgan i c  carbon 
cyc l i ng wi l l  be  further eva l uated when behav i o r  of  DOC i n  storm cyc l e s 
i s  d i s c u s s ed .  Tu key ( 1970 ) s tated that o rgan i c  s ub stance s , pr i n c i p a l l y  
carbohydrates , acco unt  for the maj o r  q uant i ty o f  l eached materi a l s .  Thus , 
s umme r  i nc reases  i n  canopy contri buti o n  are u ndoubte d l y  due to both 
l eac h i ng and was h i ng effects . 
Eaton et a l . ( 1973 ) found average we i ghted conce ntrat i o n s  o f  o rgan i c 
matte r ( d i s s o l ved and very fi ne part i c u l ate ) i n  throughfa l l ,  for the 
J une thro ugh October per i od at the H ubbard Bro o k  fore st , rangi ng from 
18 . 2  mg/1 for ye l l ow b i rch  to 28 . 3 mg/1 for s ugar map l e ,  wi th beec h i n­
termed i ate wi th 2 2 . 9 mg/ 1 .  There was apparent ly  no  s i gn i f i cant  d i ffer­
e nce between spec i es .  Va l ues  for these  dom i nant spec i es were u s ed to 
ca l c u l ate we i ghted average co ncentrat i o n s  for the watershed .  Ca l c u l a­
t i o n s  s h ow that the as s o c i ated concentrati ons  ( i n  mg/1) were 19 . 02 , 
22 . 13 ,  22 . 76 ,  27 . 29 ,  and 31 . 39 for the months J une  thro ugh October  re­
specti ve l y ,  wi th an  overa l l mean co ncentrat i o n  fo r the f i ve months of 
23 . 06 .  The i r  exp l anat i o n  for the seasona l  trend i n  concentrat i o n  i s  not 
c l ea r .  They observed that l eve l s ( conce ntrat i o n s )  of  o rgan i c  matter i n  
throughfa l l rema i ned at re l at i ve l y  l ow l eve l s dur i ng ear ly  s ummer and 
i ncreased  i n  fal l to a maxi mum dur i ng  senescence . Whi l e  h i gher concen­
trat i ons  were seen  dur i ng Septembe r  and October , the concentrat i ons  for  
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the enti re growi ng season  had a re l ati ve ly  narrow range ( from 19 . 02 to 
31 . 39  mg/1) , w i th i nc reases  dur i ng  September and October pos s i b l y  due as 
much to the l owe r l evel s of  i nc i dent  prec i p i tati on dur i ng Septembe r  and 
October  ( 3 . 43 to 4 . 86 em , respecti ve ly )  compared to J u l y  and August 
( 17 . 22 to 12 . 19 em , respect i ve ly ) , as  to any i nherent c hanges i n  l each­
abi l i ty of  the fo l i age . Because of the l ac k  of data for  o rgan i c  l oads 
i n  i nc i dent prec i p i tati o n , a l l conc l u s i ons  re l at i ve to l each i ng/was h i ng 
based  o n  th i s wor k  are spec u l ati ve . 
F i s her  and L i kens ( 1973 ) , repo rt i ng  on  ca l c u l ati ons  made from the 
s ame data used by Eaton et a l . ( 1973 )  fo r the J une  through October  grow­
i ng season  at Hubbard Bro o k ,  found mean throughfa l l conce ntrat i o n s  to 
Bear B roo k of 17 . 8  mg/1 . Compari ng  these  val ues  from Hubbard Brook  to 
those  for  o rgan i c  carbon  from Wa l ke r  B ranch for  the s ame months ( J une , 
15 . 65 mg/1 ; J u l y ,  5 2 . 51 mg/1 ; August , 7 . 07 mg/1 ; September , 15 . 53 mg/1 ; 
and October ,  12 . 31 mg/1 ) , the range of  concentrat i o n s  i s  comparab l e  
except for the very h i gh J u l y  va l ues  for Wa l ke r  Branch .  A l so , the trend 
for  the f i ve months on  Wa l ke r  Branch was s omewhat more e rrat i c ,  b e i ng 
more c l o s e l y  re l ated ( i nvers e l y) to vo l ume of prec i p i tat i o n .  
Ana lys i s  o f  Concentrat i o n  o f  DOC and F POC i n  Throughfa l l  
v s  C o l l ector Vo l ume 
Scattergrams s h owi ng the re l ati on s h i p  betwee n  conce ntrat i o n of DOC , 
F POC , and TOC i n  throughfa l l and vo l ume of throughfa l l are p rese nted i n  
F i gures  30 , 31 , and 32 , respect i v e l y .  The great s i m i l ari ty i n  the be­
hav i o r  of DOC , F POC , and TOC as the vo l ume of  throughfa l l i ncreas e s  i s  
c l ear l y seen , wi th h i ghest conce ntrat i o n s  of  each spec i e s at  l owe st  
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the 1 9 7 3 - 1 9 7 4  Water Year  on  the We s t  Fork of Wa l ker  B ra nch . 
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VOLUME OF THROUGHFALL (cn1) 
Fi g u re 3 1 . Sca tterg ram Showi n g  the Re l a t i on s h i p of  Concentra t i on 
o f  F i ne  Part i c u l ate ( < l  mm ) Organ i c  Carbon i n  Th rou g h fa l l a nd  Vo l ume of 
T h roughfa l l for the 1 9 7 3 - 1 974  Water Year  o n  the We s t  Fo rk  o f  Wa l ker 
Branch . 
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F i g u re 32 . Scatterg ram Showi n g  the  Re l a t i o n s h i p  of Concentra t i on 
of  Tot a l  ( < l mm ) Organ i c  C a rbon  i n  Th rou g h fa l l a nd  Vo l ume of  Throughfa l l 
fo r t he  1 97 3 - 1 9 74 Water Year  on  t he  Wes t  Fork  o f  Wa l ker  Branch . 
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occurred dur i ng J u l y , the per i od  of  max im um b i o l og i ca l  acti v i ty o n  the 
waters hed , wh i l e  most l arger vo l umes of  throughfa l l occurred dur i n g  the 
l eafl e s s  per i od .  As  d i s cu s sed  ear l i e r ,  s uc h  a p rec i p i tat i on reg i me , 
espec i a l l y  wi th respect to the m i d- s ummer per i od ,  i s  not typ i ca l . 
The s e  data were tested  aga i n st  s everal  l i n ear model s ,  wi th two , 
l ogari thmi c and i nverse , y i e l d i ng the best  f i ts . Two s teps were u sed i n  
the ana lyses . The dependent vari ab l e ( e i ther l og co ncentrat i o n  o r  1/con-
centrati o n )  was  f i rst fi tted to the model  
Y = a + bX 
where X i s  the i ndependent var i ab l e ( e i ther l og throughfa l l or through­
fal l ) . I f  a s l ope s i gn i f i cant l y  d i fferent from zero (et = 0 . 05 )  was 
real i zed , the data were then tested aga i n st  the mode l 
Y = a + bX + cz 1 + dZ2 
where z1 and z2 are qua l i tati ve i ntercept and s l ope var i ab l e s respec­
t i ve l y ,  and are re l ated to the presence o r  ab sence  of  canopy (dormant or 
growi ng seaso n ) . Therefore :  
z = 0 1 i f  canopy i s  absent 
z = 1 1 i f  canopy i s  present  
and  z = 0 2 i f  canopy i s  absent 
Z = X 2 i f  canopy i s  present 
where  X i s  the parti c u l ar i ndependent var i ab l e ( e i ther  vo l ume of  thro ugh-
fal l or l og of  vo l ume of throughfa l l ) . 
The  mode l  therefore tests for the s i gn i f i cance of  i ntercept o r  s l ope  
c hanges re l ated to p resence  o r  absence  of a forest  canopy .  Canopy was 
cons i dered pre sent from May through October , wh i l e  the November  through  
Apri l per i od was cons i dered the dormant seas o n .  
1 85 
Re su l ts of  the  i n i t i a l regre s s i o n s  are s hown i n  Tab l e  3 1 .  Va l ues  
for  r2 were 0 . 55 fo r FPOC  and 0 . 66 and 0 . 67 fo r DOC and  TOC , respec t i v e l y  
fo r the i nverse  regre s s i on .  F o r  the l ogari thmi c regre s s i ons , r2 va l ues 
were 0 . 7 9 ,  0 . 7 5 , and 0 . 82 fo r DOC , F POC , and TOC ,  respecti ve l y .  I n  both 
cases ( i nverse  and l ogar i thm i c  forms ) ,  a l l s l opes  are s i gn i f i cant l y  d i f-
ferent from zero . A l l s l opes were p o s i t i ve i n  the  i nverse  mode l , wi th 
that for FPOC b e i ng  the l arge s t .  I n  accordance wi th these  res u l t s , the 
l ogar i thm i c  regre s s i ons  s howed a l l s l opes negati ve , wi th that fo r F POC 
agai n hav i ng the l argest abso l ute va l ue  and therefore be i ng  the steepest .  
F i gures 3 3  to  35 and 36 to 38 s how the p l ots for the data i n  the  i nverse , 
and l ogar i thm i c  regres s i ons , respecti ve l y . P l ots  of p red i cted va l ues  
are a l so  s hown i n  the F i gure s .  S i nce a l l regre s s i o n s  s h owed s l opes  s i g-
n i f i cant ly  d i fferent  from zero , the ana l yses  were conti nued .  
Res u l ts of  ana lyses  u s i ng qua l i tat i ve vari ab l e s for the i nverse  
regre s s i o ns  are  s hown i n  Tab l e 32 , wi th r2 val ues  of  0 . 76 ,  0 . 7 1 , and  
0 . 79 b e i ng  real i zed  for  DOC , F POC , and  TOC , respect i v e l y .  For  1/concen-
trat i o n  DOC , both the  i ntercept and coeffi c i ent  for z1 were s i gn i f i cant ly  
d i fferent from zero . T he  fact that th i s  coeff i c i ent , wh i ch i s  an  i nter-
cept , was s i gn i  fi  cant l y  d i fferent from zero , i nd i cates that the ent i re ( 
regres s i o n l i ne was s h i fted h i gher whe n  canopy was present .  Th i s  con-
forms to expected eco l ogi ca l  proces se s , wi th e nr i c hment of  i nc i dent  pre-
c i p i tati o n  as i t  pas se s  through a fore s t  canopy i n  l eaf .  
The s l ope of  the regre s s i o n was s i gn i f i cant ly  d i ffere nt from 0 ,  
wh i l e  the  coeffi c i ent  fo r z2 , the qua l i tat i ve s l ope vari ab l e ,  was not 
s i gn i fi cant , i nd i cati ng that s l ope d i d  not d i ffer s i gn i fi cant l y  betwee n  
l eafl e s s  and l eaf peri ods . Th i s i s  depi cted i n  t h e  p l ots  f o r  pred i cted 
Tab l e 3 1 .  Res u l ts o f  I n i t i a l Reg re s s i on Ana l ys e s  for  Re l ati o n s h i p  Betwe e n  Co nce ntrati o n  o f  O rgan i c  
Carbon  i n  Throughfa l l ( mg/1) and  Vo l ume o f  Throughfa l l ( em ) . 
I ntercept S l ope  
Dependent I ndependent 2 Var i ab l e  Var i ab l e r E s t i mate P r>T  E st i mate 
Log DOC Log Thro ughfal l 0 . 79 4 . 19  0 . 0001 - 1 . 09 
Log FPOC Log Throughfal l 0 . 75 3 . 97 0 . 0001 - 1 . 31  
Log  TOC Log Throughfa l l 0 . 82 4 . 78 0 . 0001 - 1 . 16  
1/DOC Throughfa l l 0 . 66 - 0 . 065 0 . 7357  0 . 002 
1/FPOC Throughfa l l 0 . 55 - 0 . 200 0 . 0120 0 . 007 
1/TOC Throughfa l l  0 . 67 - 0 . 021  0 . 1483 0 . 002 
P r> T  
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001  
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1/DOC ::: -0 . 007+0 . 021 volume T F 
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30 ' 0  
F i g u re 33 . Scatterg ram Showi ng the Re l ati ons h i p of Rec i proca l of 
Concentra t i on o f  D i s s o l ved  Orga n i c  C a rbon  i n  T hrou g h fa l l and Vo l ume of  
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1/FPOC = -0 . 200+0 . 067 volume T F 
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F i g ure 34 . Scatterg ram Showi ng  the  Re l a t i on s h i p of Rec i proca l of  
Concentrat i on of  F i ne  Part i c u l a te ( < l  mm ) Organ i c  Carbon  i n  Throu g h fa l l 
and  Vo l ume of  Throughfa l l for the  We s t  Fork  of Wa l ker Branch  for the  
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1/TOC = -0 . 021+0 . 016 volume T F 
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30 . 0  
F i g u re 3 5 . Sca ttergram Show i n g  the Re l at i on s h i p  of  Rec i p roca l  of  
Concentra t i on  of  To ta l  ( < l  mm ) Orga n i c  Carbon i n  T hrough fa l l  a nd  Vo l ume 
of Throu g h fa l l for t he  Wes t  Fork  of Wa l ker Bra nc h  for the  1 9 73- 1 9 7 4  
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log DOC = 4 .  19--1 . 09 log vol . T F 
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LOG VOLUME OF THROUGHFALL (cn1.) 
F i g u re 36 . Scatterg ram Showi n g  the  Re l a t i on s h i p Between the  
Logar i thm of  Concentrat i on o f  D i s s o l ved Orga n i c  Carbon  i n  Throughfa l l 
and  the  Logar i thm of Vo l ume o f  Throughfa l l for the We s t  Fork  of  Wa l ker  
Branch  for the  1 9 7 3 - 1 9 74  Water Yea r .  
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log FPOC = 3 . 97-1 . Jl log val . T F 
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LOG VOLUME OF THROUGHFALL (cn1.) 
F i g u re 3 7 . Scattergram S howi n g  the  Re l a t i on s h i p  Between t h e  
Logar i thm of  Con centrat i on of  F i n e  Pa rt i c u l ate  ( < l mm ) Organ i c  Carbon  i n  
Throu g h fa l l a n d  the  Log a r i thm of  Vo l ume of  Throug h fa l l for t h e  Wes t Fork  
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+ 
r� = 0 .  82 + + 
log TOC = 4 . 78-1 . 16 log vol . T F 
0 
0 -+-------, 
0 . 00 0 . 75 1 . 50 2 . 25 3 . 00 3 . 75 
LOG VOLUNfE OF THROUGHFALL (cn1.) 
F i g u re 38 . Scatterg ram Show i n g  the  Re l a t i o n s h i p  Between the 
Loga r i thm of  Co ncentrat i o n  o f  Tot a l  ( < 1  mm ) Orga n i c  Carbon i n  Th rou gh­
fal l a nd  the  Logar i thm of  Vo l ume o f  Th rou ghfa l l for  the  We s t  Fork of 
Wa l ker Branch  for the 1 97 3 - 1 9 74  Water Yea r .  
Tab l e 3 2 .  Re s u l ts of  Regres s i on Ana l y s e s  for Re l ati o n s h i p  Betwee n  Concentrat i o n  of  Organ i c  Carbon  ( mg/1 ) 
i n  Throughfa l l and Vo l ume of  Throughfa l l ( em)  U s i ng the Reci proca l  o f  the  I ndependent Vari ab l e  
and  I ncorporat i ng the Effects of  G rowi ng  vs . D ormant Season  by Ut i l i z i ng Q ua l i tat i v e S l ope 
and I ntercept Vari ab l e s .  
Coeff i c i e nt o f  Coeff i c i ent  o f  
I ntercept S l ope Z1 Log Z2  
Dependent  I ndependent 2 Var i ab l e  Vari ab l e  r E st i mate P r>T E s t i mate P r>T  E s t i mate P r>T  E s t i mate P r> T  
1/DOC Throughfal l 0 . 76 0 . 128 0 . 0003 0 . 016 0 . 0001 - 0 . 133  0 . 0013 0 . 01 0 .  7725  
1/FPOC  Throughfa l l 0 . 7 1  - 0 . 075 0 . 5666  
1/TOC Throughfa l l 0 . 79  0 . 057 0 . 0173  
0 . 073  0 . 0001 0 . 105 
0 . 014 0 . 0001 - 0 . 058 
0 . 4968 - 0 . 05 
0 . 0402 0 . 0 1 
0 . 0001 




val ues  of 1/concentrati o n  DOC s hown i n  F i gure 39 , where o n l y  a s l i ght ly  
greater s l ope appears for  growi ng season  dates . 
For  1/conce ntrati on  F POC , ne i ther the i ntercept nor  the coeffi c i ent 
for z1 was s i gn i fi cant l y  d i fferent from zero , but  both b and the coef­
f i c i ent  for z2 were s i gn i f i cant .  These  res u l ts are s hown i n  F i gure  40 , 
wh i c h  a l so  dep i cts  p redi cted va l ues  of  1/concentrat i on FPOC v s  thro ugh­
fal l .  The p l ot c l ear ly  s h ows that the s l ope  of the regres s i on was 
s teeper when l eaf canopy was absent .  Th i s rather s urpri s i ng res u l t ,  the 
oppo s i te of  what mi ght i n i t i a l l y  have been expected ,  i s  d i s c u s s ed b e l ow 
afte r the l og/l og  re l ati o n s h i ps  are s hown .  
Re s u l ts o f  the regre s s i o n  for 1/conc TOC v s  v o l ume o f  throughfa l l 
( c o l l ecto r  v o l ume ) , wh i ch comb i ne the effects of  DOC and  FPOC , s h owed 
the coeffi c i ent  for z2 to be  s i gn i f i cant at o n l y  the 90% l ev e l  (a two­
tai l ed tes t  was requi red here ) .  Agai n ,  the overa l l r e l ati o n s h i p  wa s for 
a pos i t i ve s l ope , i nd i cat i ng a negat i ve re l ati o ns h i p  betwee n  carbon  con­
centrati on  and v o l ume of thro ughfa l l ;  but , as  wi th  FPOC , the pre s e nce of 
c anopy actua l l y  l ed to a s i g n i fi cant l y  smal l e r s l ope va l ue than that 
wi thout canopy .  The i ntercept i s  s i gn i f i cant , ( P r>T  = 0 . 05 )  as  i s  Z 
( P r> T  = 0 . 05 ) , the l atter i nd i cat i ng an  overa l l e nr i c hment of o rgan i c  
carbon i n  the p re sence o f  canopy . The p l ot o f  p redi cted va l ues  of 
1/TOC vs  throughfa l l vo l ume i s  s hown i n  F i gure 41 .  The tendency fo r the 
overa l l negati ve re l ati o n s h i p to be  l es s  i nte n s e  du r i ng the growi ng 
season  i s  seen i n  the sma l l e r pos i t i ve s l ope  for th i s  peri o d .  Th i s  re­
s u l t i s  due to the behav i o r of FPOC . 
For  the l ogari thmi c regres s i ons  i ncorporati ng  z 1 and z2 , r
2 va l ues 
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1/DOC = 0 . 128+0 . 016 volume T F (oanopy) 
1/DOC ::: -0 . 005+0 . 017 volume T F (no oanopy) 
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F i g u re 39 . Scattergram S howi ng  the  Re l a t i o n s h i p  Between the  
Rec i p roca l  of  Concen trat i on of  D i s s o l ved Organ i c  Carbon  i n  Throug h fa l l 
and V o l ume of  Throug hfal l for the  Wes t  Fork  of  Wa l ker  B ranch  for the  
1 97 3 - 1 9 74  Water Year , Ut i l i z i ng Qu a l i ta t i ve V ar i a b l e s  to I nc orpora te the 
E ffects  o f  Growi ng  vs Dorman t  Sea s on s . 
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30 . 0  
F i g u re 4 0 . Scattergram Showi n g  t he  Re l a t i ons h i p Between t he  
Rec i p ro ca l of  Concentrat i o n  of F i ne Part i c u l a te ( < l  mm )  Organ i c  C a rbon  
i n  Th rou g h fa l l a nd  Vo l ume of  Th roughfa l l for  t he  Wes t  Fork  of  Wa l ker  
Bran ch fo r the  1 9 7 3- 1 97 4  Water  Yea r ,  U t i l i z i n g Qua l i ta t i ve Var i a b l e s  t o  
I n corporate t he  E ffects  o f  Growi n g  v s  Dorma n t  Sea s on s . 
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1/TOC = 0 . 057+0 . 014 volume T F (e:anopy) 
1/TOC = -0 . 001+0 . 011 volume T F (no canopy) JSl� 0 �--------�------�-- --��------�------�------� 
1 97 
0 . 0  5 ' 0 10 . 0 15 ' 0 20 . 0 25 ' 0 30 . 0  
VOLUJYfE OF THROUGHFALL (cn1) 
F i g u re 4 1 . Scatterg ram Showi n g  the  Re l at i o n s h i p  Between  t he  
Rec i proca l  of Concentra t i on  o f  Tota l  ( < l mm ) Organ i c  Carbon  i n  T hrou g h ­
fa l l  a nd  Vo l ume of  Th rou g h fa l l f or  the  Wes t  Fo r k  o f  Wa l ker B ra nch  for 
the 1 9 7 3 - 1 9 74  Water Year , U t i l i z i ng Qua l i tat i ve Var i a b l e s  to I nc orpo rate  
the E ffe cts  of  Growi n g  v s  Dorma n t  Sea sons . 
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respecti ve l y  ( Tab l e 3 3 ) , i nd i cat i ng that the vari at i on i n  co l l ector 
vo l ume accounted for a l arge p roporti on  o f  the vari at i on i n  the depen­
dent vari ab l e when the  seasonal  factor was i nc l ude d .  
F o r  D O C  concentrati o n , t h e  i ntercept (pos i t i ve )  a n d  s l ope  ( negat i ve )  
for the  dormant season  data were both  s i gn i f i cant l y  d i fferent from z e ro , 
as  was the coeff i c i e nt of z1 ( pos i t i ve ) , i ntercept c hange a s soc i ated 
wi th presence of canopy .  Th i s  i nd i cated that there was an overal l en­
r i chment at al l l eve l s of the  i ndepe ndent vari ab l e .  Th i s i s  s h own i n  
F i gure 42 , wh i ch i s  a p l ot of  p red i cted val ues  for l og DOC v s  l og c o l ­
l ector vo l ume . The qual i tat i ve s l ope  vari ab l e l og z2 had a s i gn i fi cant 
coeffi c i ent  at the 90% l eve l  ( two- ta i l ed test ) , th i s b e i ng  of  the s ame 
s i gn as the va 1 ue  for b ,  i nd i  cat i ng that when canopy was p resent , the 
negat i ve re l at i o n s h i p  between  DOC concentrat i o n  and vo l ume of  through­
fa 1 1  was i ntens  i fi ed .  Overa l l ,  the res u l ts are qu i te compa rab l e for 
those  for 1/DOC concentrat i o n  vs  vo l ume of  thro ughfa l l .  
The regres s i on for l og concentrat i on of  F POC v s  l og vo l ume of  
throughfa l l s howed a negati ve s l ope , s teeper than  that for DOC  dur i ng  
the l eafl e s s  pe r i o d .  z1 and z2 were not s i gn i fi cant l y  d i ffe rent from 
from zero i n  th i s  case  ( at the 10% l eve l ) ,  b ut the trend fo r s l ope 
c hanges was oppo s i te to that for the l eaf l e s s  per i od  ( d i fferent s i gn s ) .  
That i s ,  j us t  as  for 1/FPOC conce ntrati o n , the presence  of canopy tended 
to decrease the negat i ve re l at i o n s h i p  betwee n  concentrat i o n  of FPOC and 
vo l ume of  throughfa l l .  Th i s  i s  s hown i n  F i gure 43 , wh i ch i s  a p l ot of  
predi cted va l ues  of l og FPOC vs l og co l l ector v o l ume . The same trend 
wa s seen  i n  the i nverse re l at i o ns h i p ,  i n  wh i c h the p res ence of ca nopy 
caused the po s i t i ve re l at i o ns h i p  to be l e s s  i ntens e .  
T ab l e 3 3 .  R e s u l t s o f  R e g re s s i o n A n a l y s e s  f o r  R e l at i o n s h i p  B e tw e e n  C o n c e n t r a t i o n  o f  O rg a n i c  C a rb o n ( mg / 1 )  
i n  T h r o u g h fa l l a n d  Vo l ume o f  T h ro u g h fa l l ( em )  U s i ng t h e  L o ga r i t h m  o f  B o t h  t h e  I nd e p e n d e n t  a n d  
D e p e n d e n t  V a r i a b l e s a n d  I n c o r p o ra t i n g  t h e  E f f e c t s  o f  G rowi n g  v s .  D o rm a n t  S e a s o n  by 
U t i l i z i n g Q u a l i ta t i v e  S l o p e  a n d  I n te rc e p t  V a r i a b l e s .  
C o e f f i c i e n t  o f  C o e f f i c i e nt o f  
I nt e rc ep t  S l o p e  Z l  L o g  Z 2  
D e p e n d e n t  I ndepe n d e n t  2 
V a r i a b l e V a r i ab l e  r E s t i mate P r> T  E s t i mate P r> T  E s t i mate P r> T  E s t i mate P r > T  
L o g  D O C  L o g  T h r o u g h fa l l 0 . 85 3 . 06 0 . 0001  - 0 . 75  0 . 0001  1 . 0 5  0 . 0024 - 0 . 23 0 .  0811 
Log F PO C  L o g  T h ro u g h fa l l 0 . 86 3 . 58 0 . 0001  - 1 . 29  
L o g  T O C  L o g  T h r o u g h fa l l 0 . 89 3 . 83 0 . 0001  - 0 . 91 
0 . 0001  0 . 04 0 . 9243 
0 . 0001  0 .  79 0 . 0110 
0 . 26 
- 0 . 09  
0 . 1267 
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log DOC = t .  11-0 . 98 log vol . T F (canopy) 
+ + 
log DOC = 3 . 06-0 . 7!1 log vol . T F (no e:anopy) 
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LOG VOLUME OF THROUGHFALL (em) 
F i g u re 42 . Scatterg ram Showi n g  the  Re l a t i ons h i p  Between the  
Logar i thm of Concentrat i o n  o f  D i s s ol ved Organ i c  Carbon  i n  Throughfa l l 
and the  Logar i thm of Vo l ume of  T h roug hfa l l for the  Wes t  Fork  of W a l ker  
Branch  for the  1 9 7 3 - 1 9 7 4  Water Yea r ,  U t i l i z i ng Qua l i t a t i ve Var i a b l es to  
I ncorpo rate  t he  E ffect s  of  Growi ng  v s  Dormant Season s . 
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log FPOC = 3 . 62-l . 03 log vol . T F (canopy) 
� 0 q log FPOC = 3 .  58-l . 29 log vol . T F (no canopy) 
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LOG VOLUME O F  THROUGHFALL (cn1) 
F i g u re 43 . Sca tterg ram Showi ng  the  Rel a t i o n s h i p  Betwee n the  
Loga r i thm o f  Co ncentra t i on  of  F i ne  Part i c u l a te ( < l mm ) Organ i c  Carbon  i n  
T hro u g h fa l l a nd  the  Logar i thm of  Vo l ume of  Through fa l l for the  Wes t  Fork 
of  Wa l ker  B ranch  for the 1 9 7 3 - 1 974  Water Yea r ,  U t i l i z i n g Qua l i ta t i ve 
Var i a b l es  to I nc orpora te the  E ffec t s  of Growi n g  vs  Do rma nt  Seasons . 
202 
For l og TOC vs  l og vo l ume of  throughfa l l ,  the overa l l s l ope and i n­
tercept were s i gn i f i cant l y  d i fferent from zero , aga i n be i ng negat i ve .  
The qua l i tati ve i ntercept vari ab l e  had a coeff i c i ent  s i gn i f i cant o n l y  at 
the 10% l eve l  and the quanti tati ve s l ope  var i ab l e ,  l og z2 , was not s i g­
n i fi cant ly  d i fferent from zero , p robab l y  due to the oppos i te effect of  
p re se nce of  canopy on the  be hav i or of  DOC  and  FPOC  co ncentrat i o n s . 
Thus , a l though there was a tre nd  for overal l enr i c hment of the re l at i on­
s h i p  wi th the p resence of  canopy , i t  was not s trong and o n l y  margi na l l y  
s i gn i f i cant . The  p l ot of  pred i cted va l ues  of  l og TOC v s  l og co l l ector 
vo l ume i s  s hown i n  F i gure 44 . Presence of  canopy had no apprec i ab l e 
e ffect on  the s l ope  of the overa l l re l ati ons h i p .  
A l l regres s i ons  c l ear ly  s howed a negati ve re l ati on s h i p  betwee n  con­
centrati o n  of  o rgan i c  carbon and vo l ume of  thro ughfa l l .  FPOC  s h owed a 
stronger negat i ve re l at i o n s h i p  than  DOC , i nd i cati ng  that the conce ntra­
t i o n  of the former dec l i ned mo re rap i d l y  wi th i nc reas i ng vo l ume s of  
throughfa l l  than  d i d the conce ntrat i on of DOC .  The reason  for  th i s  
p robab l y  l i e s  i n  the fact that part i c u l ate materi a l , e i ther i n  the at­
mosphere or on vegetati o n  s urface s , i s  dep l eted rathe r  qu i c k l y  by rai n­
fal l scavengi ng  and by was h i ng of the l eaf  s urfaces . D i s s o l ved mate r i a l  
i s  p robab l y  dep l eted from the atmo sphere at a much  s l owe r rate . I n  the 
canopy , d i s s o l ved materi a l can e i ther be  was hed  or l eached from l eaf  
s urfaces , the  l atter prov i d i ng a l o ng l ast i ng source  of di s s o l ved ma­
ter i a l  for i ncorporat i on i nto the throughfa l l .  However ,  the fact that 
the negati ve re l ati on s h i p  betwee n  concentrat i on of  FPOC and vo l ume of 
throughfa l l was l es s  i ntense dur i ng the growi ng season  i nd i cated that 
the canopy mai ntai ned some re serve of  F POC duri ng th i s  t i me .  
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log TOC = 4 .  62-1 . 00 log vol . T F (canopy) 
log TOC = 3 . 83-0 . 91 log vol . T F (no canopy) 
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F i g u re 44 . Scatterg ram Showi ng  the  Re l at i ons h i p  Between  t he  
Logar i thm of  Concentrat i on of Tota l  ( < 1 mm ) Orga n i c Carbon  i n  Th rou gh ­
fa l l and  t he  Logar i thm of V o l ume o f  Through fa l l fo r the  Wes t  Fork  of 
Wa l ker  Branch  for the  1 9 7 3- 1 9 74 Wa ter  Yea r ,  Ut i l i z i ng Qua l i ta t i ve 
Var i ab l es to I n co rporate the  E ffects  o f  Growi ng  vs  Dormant  Sea s o n s . 
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D u r i ng sma l l ra i ns or at the begi n n i ng of a l arger rai n ,  a l arge 
amount  of both d i s s o l ve d  and part i c u l ate matter  i s  washed  from the  
canopy , afte r wh i c h  the s upp l y  i s  e s s e nt i a l l y  exhaus ted . For  d i s s o l ved 
c ompone nts howeve r ,  the second s o urce  ( 1 eac h i  ng )  cont i nues  throughout 
the ra i nfal l event to  s ome degre e . However ,  d i urna l  d i fferences  i n  
l eachab i l i ty o f  DOC , as s oc i ated pres umab l y  w i th p hotosyntheti c acti v i ty ,  
do  occur .  Even  taki ng i nto account the fact that presence of  canopy 
i nc reased  the negati ve re l at i o ns h i p  between  conc entrat i o n  o f  DOC and  
vo l ume of  throughfa l l ,  the conce ntrat i o n  o f  F POC  s t i l l  decreased  more 
r ap i d l y  wi th i nc reas i ng vo l umes of prec i p i tati on dur i ng the  growi ng 
seas o n .  
One  key t o  th i s  apparent d i ffe re nt i a l  response  t o  presence  o f  canopy 
for DOC and FPOC can best  be seen  by cons i derat i o n  o f  month ly  DOC/POC 
rat i o s  i n  throughfa l l and the rai n fa l l reg i me ( F i gu re 45 ) . The  rat i o  
DOC/POC dec l i ned  from a h i gh i n  the  November - February per i o d  ( espec i a l ­
l y  December  and January )  to a l ower va l ue dur i ng the growi ng  seas o n . 
S i nce h i ghes t  rai nfa l l was a s s oc i ated wi th the s e  wi nter months and  no  
month  o f  l ow rai nfal l and  h i gh DOC concentrat i on occu rred dur i ng w i nte r ,  
the s l ope  wou l d  b e  l es s  s teep than dur i ng s umme r ,  when seve ra l months  o f  
re l ati ve l y  l ow rai nfa l l y i e l ded very h i gh DOC concentrat i ons , and  the 
month wi th  h i ghest  ra i nfa l l (August)  had very l ow conce ntrat i o n s  o f  DOC .  
W i nter FPOC means  were very l ow ( s ee F i gure 28 , page 1 55 ) , e spec i a l l y  
duri ng months o f  h i gh throughfa l l vo l ume . D ur i ng h i gh rai nfa l l months  i n  
s umme r  (Augus t ) , F POC concentrat i o n  fo l l owed a s i m i l ar trend to that for 
DOC concentrat i o n , and was p roport i o nate l y  l ower .  T h i s was i n  turn  due 
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F i gu re 45 . Ra t i o o f  D i s s o l ved Organ i c  Carbon  to F i ne Part i c u l a te 
Organ i c  Carbon  ( Both  Expre s s ed a s  E i ther  Concentra t i ons  or  I np u ts ) i n  
Th roug h fa l l ,  I nc i dent  Prec i p i ta t i on , a n d  Canopy Contr i bu t i on B a sed o n  
the  Mo n t h l y  Means  for t h e  1 9 7 3 - 1 9 74 Water Year . 
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prec i p i tati on  DOC/POC rat i o s  we re the greate s t  of  the year .  For  Septem­
ber and Octobe r ,  months of l ow to i ntermedi ate prec i p i tati o n , the  data 
s howed much 1 ower F POC concentrat i on s  than DOC co ncentrat i ons . The  
h i gher concentrat i o ns  at h i gher  ra i nfal l dur i ng the s umme r must  have 
been of  s uff i c i ent  magn i tude to compensate for the obv i o u s  e l evated FPOC 
concentrati ons  dur i ng  months of  l owes t  rai nfa l l .  I t  may be  conc l uded 
that the extreme l y  1 ow concentrati o n s  of  FPOC i n  s ome wi nter months  
duri ng peri ods of  h i gh throughfa l l yi e l ded an  overal l s teeper negati ve 
s l ope than  the h i gh concentrat i ons  at l ow vo l umes of  thro ughfal l d ur i ng 
the growi ng  seas o n .  
Tamm ( 1951)  presented data s howi ng that concentrat i o n  of  o rgan i c  
matter was i nvers e l y  re l ated to v o l ume o f  prec i p i tat i o n for three co l ­
l ect i on peri ods  from mi d- October through November  under  spruce and  p i ne 
vegetat i o n .  Tu key , Tu key , and Wi ttwe r ( 1958) , who found that i ntact 
l eaves of  bean seed l i ngs can l ose  up to 4 . 8% of  the i r d ry we i ght d ur i ng  
a 24- hour  l each i ng peri od , reported that  l os s e s  i ncreased  d i rect l y  wi th 
t i me but that rate of  1 o s s  decreased duri ng  the 1 atte r part of  the 
per i od . Mec k l enberg ( 1964) a nd Meck l enberg a nd T ukey ( 1964 ) fou nd that 
j u st  enough  rai n to wet a l eaf p roduces  l each i ng ,  w i th  added ra i n fa l l 
i ncreas i ng the amo unt of  l eac h i ng very l i tt l e .  Thus , ra i n of  a l i ght , 
i nterm i tte nt nature s hou l d  l each  more o rgan i c s than a heavy ra i n o f  
s hort durat i o n .  I ntermi tte nt rai n ,  wi th accompany i ng wett i ng  and d ry i ng 
of fo l i age , i ncreased the wettab i l i ty of l eave s . Att i wi l l  ( 1966)  found 
that the concentrat i o n  of i norgan i c i o n s  i n  i nc i dent prec i p i tati o n  and 
throughfa l l decreased expo nent i a l l y  wi th i nc reas i ng i nten s i ty of  ra i n­
fal l dur i ng  a c o l l ect i o n  pe r i od .  Concentrat i ons  i n  the open were f i tted 
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best  to  a l ogar i thmi c re l at i o ns h i p ,  wh i l e  those  under the canopy ( a l so  
c anopy contr i b ut i o n )  f i t a s em i l ogo r i thmi c re l at i o ns h i p  b e st .  Reasons  
for  th i s  change i n  form o f  c urves  expres s i ng the  re l ati o n s h i p  b etwee n  
conce ntrat i o n s  a n d  v o l ume of  p rec i p i tati on  f o r  throughfa l l v s  i nc i dent  
prec i  p i  tat i on were  not offered . Eaton  et a l .  ( 1973 ) noted  that  a nega­
t i ve corre l at i o n  between p rec i p i tati o n  v o l ume and concentrat i on of  an 
e l ement i n  throughfa l l water  was due to a h i gher  degree of  l each i ng 
dur i ng the ear l y  part of the s to rm .  
Ana lys i s  o f  Conce ntrat i o n  of  DOC , F POC , and TOC i n  I nc i de nt 
P rec ip i tat i o n  v s  C o l l ector Vo l ume 
For  the e i ght months of data for concentrat i ons  of o rgan i c carbon 
i n  i nc i dent  prec i p i tati o n  ( p l otted v s  c o l l ector v o l ume i n  F i gures  46 to 
48) regre s s i o n  ana lyses  were performed , but i n  th i s  case  no ana l ys e s  
were conducted f o r  p resence  o r  absence of  canopy s i nc e  o n l y  two months 
of  dormant season data were avai l ab l e ,  and these were marg i na l  months 
( March and Ap r i l ) . Wh i l e  i t  i s  true that no  canopy was present i n  the 
c l ear i ngs  where i nc i dent p re c i p i tati on was mon i tored , what was rea l l y  
be i ng  tes ted by the qua l i tati ve var i ab l es was effects of  growi ng season  
vs  non-growi ng seas o n .  S i nce  i t  has been  s h own (Went 1960 ) that i t  i s  
at l east  theoret i ca l l y  pos s i b l e  for forest canopy to i nf l uence amb i ent 
atmosphe r i c o rgan i c  carbon concentrati ons , these ana l yse s  wo u 1 d have 
been perfo rmed had more data been  avai  1 ab 1 e fo r the dormant s ea s o n .  
S i nce n o  i nc i dent  p rec i p i tati o n  was c o l l ected dur i ng fo u r  l eaf l e s s  
months ( November - Feb ruary )  o n l y  s i mp l e regre s s i o n  ana lyses  were  per­
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PRECIPITATION (em) 
F i g u re 46 . Scattergram Show i n g  the Re l a t i on s h i p  of Concentra t i on 
of Di s s o l ved  Orga n i c  Carbon  i n  I n c i dent  Prec i p i ta t i o n and Vo l ume of  
I n c i de n t  Prec i p i ta t i on fo r the 1 9 73- 1 9 74 Water Year  on  the  Wes t Fork  o f  
Wa l ker  B ra nc h . 
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VOLUME OF I NC IDENT PRECIPITATION ( cn1) 
F i g u re 47 . Sca tterg ram Show i n g  the  Re l a t i on s h i p of  Concentra t i o n  
o f  F i ne Part i c u l ate  ( < l  mm ) Org an i c  Carbon  i n  I n c i dent  P rec i p i t at i on  a nd  
Vol ume of  I n c i dent  Prec i p i ta t i on  for  the  1 9 73 - 1 9 74  Water  Year  o n  the  
Wes t Fo rk  of  Wa l ker B ra nch . 
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VOLUME OF INCIDENT PRECIPITATION (em) 
F i g u re 48 . Sca tterg ram Showi ng  the  Re l a t i o n sh i p  of Concentrat i on  
o f  Tota l ( < 1 mm ) Organ i c  Carbon  i n  I n c i dent  P rec i p i ta t i on  a nd  Vol ume of  
I nc i dent  Prec i p i ta t i on fo r the  1 9 73 - 1 9 74  Water Yea r on the Wes t  Fork  of  
Wa l ker B ran ch . 
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For  a l l the mode l s  run , o n l y  the l ogar i thmi c re l at i o ns h i p  prov i ded 
acceptab l e  f i ts . The re s u l ts  of the s e  regres s i o n s  are presented i n  
Tab l e  34 . A l l s l opes were s i gn i fi cant l y  d i ffere nt from zero ( P r>T = 
0 . 05 ) , but  the re l at i o ns h i p  was not as we l l  estab l i s hed  as  that for 
throughfa l l ,  wi th r2 val ues  of  0 . 41 ,  0 . 26 ,  and 0 . 45 for l og DOC , l og 
F POC , and l og TOC concentrat i o n s , respect i ve ly .  T hu s , wh i l e  the regres­
s i ons  accounted for  a s i gn i f i cant porti o n  of the  var i at i on o f  the  depen­
dent vari abl e s , other i ndependent vari ab l e s  wh i ch i nf l uenced the be­
hav i o r  of  the dependent var i ab l e s were not i nc l uded i n  the ana l y s i s .  
A l l s l opes  were negat i ve , i nd i cat i ng  a decrease i n  the concentrat i o n  of  
o rgan i c  carbon wi th i nc reas i ng rai nfa l l .  L og  DOC  conce ntrati o n  s h owed 
the greate st  s l ope , i nd i cat i ng that the concentrat i o n  o f  d i s s o l ved 
mater i a l  decreased at a faster rate wi th  i ncreas i ng rai nfal l than d i d  
part i c u l ate ( o r  tota l ) o rgan i c  carbon .  Th i s  cou l d  i nd i cate dep l eti o n  o f  
DOC i n  the atmosphe re dur i ng  pro l o nged ma i n  events o r  months wi th much 
p rec i p i tati on .  The fact must  be  cons i dered  that some of  the F POC concen­
trat i on cou l d be  due to dryfa l l .  The p redi cted va l ues  of  l og DOC , l og 
F POC , and l og TOC co ncentrat i o n  vs  l og o f  the v o l ume of  i nc i dent p re-
c i p i tat i on are s hown i n  F i gures  49 , 50 and 51 , respecti v e l y .  
Wetse l aar  a n d  Hutton ( 1963 ) , work i ng i n  Austra l i a ,  where there i s  a 
p rono unced wet and dry seas o n , found  that conce ntrat i ons  of  i no rgan i c  
i on s  general l y  decreased dur i ng  the course o f  the wet seas o n , and a l so  
decreased d ur i ng the course  of  a s to rm , wi th conce ntrat i ons  i nverse ly  
re l ated to  the  amount of  p rec i p i tat i o n per sto rm .  Vi s s e r  ( 1961)  s h owed 
that dur i ng the p rogres s  of  a storm ( i n  Uganda ) , most  i o ns were was hed 
o ut and decreased i n  concentrat i o n  i n  the rai nwate r .  T h e  same th i ng wa s 
Tab l e 34 .  Res u l ts of Regre s s i o n Ana l ys e s  for the  Logar i thm i c  Re l ati o n s h i p  Betwee n  Concentrat i o n  of  
O rgan i c  Carbon (mg/1) i n  I nc i dent Prec i p i tat i on and Vo l ume of  I nc i dent P rec i p i tati o n  ( em ) . 
I ntercept S l ope 
Dependent  I ndependent 2 Var i ab l e  Vari ab l e  r E st i mate P r> T  E st i mate P r> T  
Log DOC Log Throughfa l l 0 . 42 2 . 63 0 . 0001 - 0 . 69  0 . 0015  
Log F PO C  Log Throughfa l l 0 .  27 1 . 13 0 . 0022 - 0 . 36  0 . 0166 
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LOG VOLUME OF INCIDENT PRECIPITATION ( cn1)  
F i g u re 49 . Scatterg ram Show i n g  the Logar i thmi c Re l a t i o n s h i p Between 
the Concentra t i on  of  DOC i n  I n c i den t  Pre c i p i ta t i on a nd Vo l ume of I n c i d ent  
P rec i p i ta t i on  for the  Wes t Fork  of Wa l k er  Branch  for the 1 9 7 3 - 1 9 74  Water 
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LOG VOLUME OF INCIDENT PRECIPITATION (em) 
F i gure 50 . Scattergram Showi ng  the Logari thmi c Rel at i on s h i p 
Between the Concentrati on of FPOC i n  I n c i dent Preci p i tati on and Vol ume 
of Preci p i tati on for the Wes t  Fork of Wal ker Branch  for the 1 973- 1 974 
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LOG VOLUME OF INCIDENT PRECIPITATION ( cn1) 
F i g u re 5 1 . Scattergram Showi ng  the  L ogar i thmi c Re l a t i o n s h i p  
Between the  Concentra ti on  of  TOC i n  I nc i dent  P re c i p i ta t i on  a nd  V o l ume of  
I n c i dent P rec i p i ta t i on  for the Wes t  Fork  of W a l ker  B ranch  for the  1 9 7 3 -
1 974 Water Yea r  ( E i gh t  Mo nths  of  Data ) . 
2 1 6 
seen  fo r s ucce s s i ve s howers  dur i ng  the wet seaso n , w i th h i gher co ncen­
trat i ons  du r i ng  the early part of  the seaso n .  
M u n n  a n d  Rodhe ( 1971) reported that month l y  mean va l ues  f o r  s u l phur  
and  ch l or i de ( mg/m2 ) app roach a l og d i s tr i but i o n  ( a l s o  see  E r i k s son  
1960 ) . Makho n ' k o  ( 1967 ) exp l a i ned the  decreas i ng concentrat i on of  an  
e l ement d ur i ng  a s i ng l e ra i nfa l l event by was hout p roces se s . Sugawara , 
Oana , and Kayana  ( 1949 ) , and Gorham ( 1958 ) have noted that l i ght s howe r­
i ng rai n s  u s ua l l y  have much h i gher  conce ntrati o n s  than heavy rai nfa l l s . 
D i ng l e and Gatz ( 1966a)  and Gatz ( 1966 )  reported an  i nverse  re l at i o n s h i p  
b etwee n  conce ntrat i o n  o f  p o l l en i n  ra i n fa l l and rai nfa l l i ntens i ty .  A 
n umber of  stud i e s u s i ng rad i oact i ve part i c l e s i n  the atmosphere ( Huff 
and Stout 1964 ; Huff 1965 ; D i ng l e and Gatz 1966 a , 1966b ; Gatz 1966 ; Ha l l 
1965) , have s h own th i s  i nverse  re l at i o n s h i p b etwee n  co ncentrat i o n s  of 
c ontam i nants and ra i n fa l l i nte ns i ty .  
Huff a n d  Stout ( 1964) s uggested that evaporat i o n  of  ra i ndrops fa l ­
l i ng through a re l at i ve l y  dry a i r at the l eadi ng edge of  a storm cou l d  
cause  h i gh i n i t i a l  concentrat i o ns  dur i ng  a s to rm .  D u s t  from the ground  
o r  l owe r atmosphe re wou l d be  c o l l ected and depos i ted i n  the f i rst ra i n .  
B l eeke r  e t  a l . ( 1966 ) fe l t  that the i nverse  re l ati o ns h i p  was due to a 
comb i nati on  of  d i ffus i ve capture o f  aeroso l s ,  evaporat i o n  of  the f i rst 
ra i n ,  and d i l uti on  of  the l oad  i n  heavy rai n .  Gatz and D i ng l e ( 1971)  
attempted to expl a i n the  overa l l negat i ve ( b ut for s ho rt per i ods occa­
s i ona l l y  pos i t i ve )  corre l at i o n  of  ra i nfa l l i nte n s i ty and concentrat i ons  
o f  atmospher i c const i tute nts . They fe l t  rai ndrop growth and scaveng i ng 
p roce s s e s  operated to produce the negat i ve corre l at i o n , wh i l e  pos i t i ve 
corre l at i on appeared to be due to a predomi nati ng advecti ve e ffect .  
2 1 7 
From a study o f  a number o f  mu l t i p l e  storm events , they conc l uded that 
even wi thout s u b stanti a l  evapo rati ve e ffects , conce ntrat i o n  peaks occur  
ear ly  i n  a storm due to  the l es s  e ffecti ve ( smal l e r )  s urface to  v o l ume 
rat i o s o f  l arger d rops of heav i e r  ra i n .  Thus , ear ly  p rec i p i tati o n o f  
the l arges t  conden sati o n  nuc l e i  p roduces  h i gh concentrati ons  a t  the 
s tart of s howers , and l ow conce ntrat i ons  l ater  dur i ng  the heavi e st  rai n .  
Howeve r ,  dur i ng  pers i s tent storms , a much deeper  downdraft wo u l d l ead to 
greater water l o s s  by evapo rat i o n  and h i gher  than u s ua l  concentrat i ons  
i n  the heav i e s t  part  of  the rai n .  H i c ks ( 1966 ) , howeve r , p roposed that  a 
d i rect re l at i o ns h i p  cou l d res u l t from a m i d- l eve l  e ntrai nme nt o f  a i rborne 
debr i s i nto a severe storm fo l l owed by c o l l ect i o n  of  the  deb r i s by heavy 
ra i n  fa l l i ng i n  the downdraft . 
D u r i ng the year of  th i s s tudy ( September  1973 to August  1974 ) , the 
mont h l y  d i s tr i b ut i on of p rec i p i tati o n  was somewhat d i fferent from the 
h i stori c average for  the  Oak R i dge area ( s ee F i g ure 23 , page 1 3 1 ) , be i ng 
for the most part wette r .  Th i s  was especi a l l y  true for  the 1 eaf l  e s s  
peri od , where o n l y  Feb ruary a n d  Apr i l were n o t  s u b stanti a l l y  above mean 
month l y  va l ues . For the growi ng seas o n , May and Augu s t  were above the 
mo nth l y  means , J une  and J u l y  far  be l ow ,  and Septembe r  and October  1973 
were very near the h i stori c month l y  means . 
The l ower than average rai nfa l l i n  June  and J u l y , a l ong  wi th near 
average read i ngs for Septembe r  and October , y i e l ded the fo ur  months of  
h i ghe st  DOC  concentrat i o n s  i n  throughfa l l .  I n  contrast , August , wh i c h 
was wetter than norma l  wi th a l a rge port i o n  o f  the month l y  ra i n  fa l l i ng 
duri ng one  four- day peri od , had DOC concentrat i o n s  l ower than tho s e  for 
Apri l .  The same was true for May , wi th the added factor that mos t  of the 
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DOC concentrat i o n s  for th i s  month fo r throughfa l l o r i g i nated i n  i nc i dent  
prec i p i tati o n  pos s i b l y  re l ated to the p resence  of  po l l en i n  the amb i ent  
a i r .  Thus , dur i ng  the  peri od  when  canopy was present , taki ng  i nto 
account the seasona l  changes i n  b i ot i c  acti v i ty ,  there appeared to be  a 
negat i ve re l at i o ns h i p  between  DOC concentrat i ons  i n  thro ughfa 1 1 and  
vo l ume of  throughfa l l .  The co i nc i dence of  the per i od o f  l owest  prec i p i ­
tat i o n  ( J u l y) wi th peak o r  near peak  b i o l og i c a l  acti v i ty o n  the water­
s hed  l ed to the  h i gh concentrat i ons  of DOC and a l s o  F POC i n  throughfa l l ,  
a nd contri b uted great ly  to the  s hape of  the c urve re l at i ng  concentrat i o n  
t o  vo l ume of  p rec i p i tati o n .  The re l ati ve l y  h i gh conce ntrat i o n  dur i n g  
Apri l ,  t h e  month o f  m i n i mum p rec i p i tati o n  for  t h e  dormant s eas o n , h a s  
a l ready b e e n  ment i oned .  A l s o , February ,  wi th s e c o n d  l owes t  p rec i p i ta­
t i o n of the dormant peri od  months , had the s econd h i gh e s t  conce ntrati o n  
of DOC .  Marc h , wi th t h e  thi rd l owe st  p rec i p i tati o n  o f  dormant per i od 
months , had the th i rd h i ghest  conce ntrat i o n of DOC.  A l l the rema i n i ng 
months of  the l eaf l e s s  season  wi th h i gh vo l umes of  throughfa l l had con­
centrat i o n s  a ro und 2 . 0  mg/1 . 
The s i tuat i on for F POC  was q u i te s i m i l ar to that fo r DOC i n  most 
respects , wi th Apri l and Feb ruary ,  the dormant season  months , wi th the 
l owe st  and next l owe st  prec i p i tat i o n , respect i ve l y , hav i ng the h i ghest  
a nd second  h i ghest  concentrat i ons  o f  FPOC for  that  seas o n .  F or  the  
growi ng  season , the same re l at i on s h i p  h e l d ,  wi th Ju ly  and  J u ne hav i ng 
the fi rst  and second h i ghe s t  conce ntrat i o n  o f  FPOC ( and  l owes t  vo l ume of  
throughfa l l ,  respecti ve l y )  and  May and August  (wi th the  fi rst  and  second  
h i ghest vo l umes of  throughfa l l )  the fi rst  and second  l owes t  conce ntra­
t i o ns  of FPOC , respect i ve l y .  September  and October , wi th i nte rmed i ate 
vo l ume of  throughfa l l ,  had the i nte rmed i ate co ncentrat i o n s  of  F POC . 
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Co i nc i dence o f  the l owest  ra i nfa l l wi th the peak o f  b i o l og i ca l  ac­
t i v i ty and of  h i ghest  rai nfal l wi th the dormant season  h e l ped strengthen  
the  apparent negati ve re l ati o ns h i p  between co ncentrati o n s  o f  o rgan i c  
carbon and vo l ume o f  throughfa l l a s  seen  wi th i n e i ther  the dormant o r  
growi ng  seaso n .  I n  a typ i c a l  year ( see  F i gure 23 , p age 1 3 1 ) ,  h i gher  
throughfa l l vo l ume s i n  m i d- s ummer m i ght  have  reduced c oncentrat i o n s  of  
DOC  and FPOC , pos s i b l y  changi ng  somewhat the s hape of  the response  c u rve . 
Po s s i b l y ,  s i nce  S eptember  and  Octobe r  rai nfal l was near norma l , v a l ues  
for these  months cou l d be l oo ked  o n  as typ i ca l . 
For  i nc i dent p rec i p i tati o n , the trends for  concentrat i o n  of  DOC , 
wh i l e  gro s s l y  s i m i l ar to those  for throughfal l ,  were l es s  c l o s e l y  t i ed 
to vo l ume of  p rec i p i tati o n .  Thus , wh i l e  J u l y  and J u ne  had the fi r st  and 
s econd h i ghest  DOC concentrat i o n s , and Augu st  the l owe s t  ( a l l based on 
e i ght months of  data ) ; September , wh i ch a l s o  had l ow ra i nfa l l ,  h ad DOC 
conce ntrat i o n s  l ower than those  for October o r  May , months of  h i gher  
rai nfa l l i np uts . Marc h ,  a dormant season  month wi th h i gh prec i p i tati on , 
had i nc i dent  p rec i p i tat i on  co ncentrat i o n s  h i gher  than those  of  Augus t .  
Apri l ,  howeve r , h a d  h i gher concentrat i ons  than March , a n d  i n  t h e  case  of  
these  two months the pattern  of  i nc reas i ng conce ntrat i o n s  wi th decreas­
i ng p rec i p i tati o n  was  observed . But here effects  o f  the advent o f  the 
growi ng  season must  be taken i nto account .  
For  FPOC , the re l at i o n s h i p  between  conce ntrat i o n  and  vo l ume o f  i n­
c i dent  prec i p i tati o n  was not as s trong as that i nvo l v i ng F POC and  
throughfal l ,  e spec i a l l y  wi th regard to the  June  and  J u l y  conce ntrat i ons , 
wh i c h were not h i gher  than those  for Apr i l and May .  However ,  as  each  o f  
these  pai rs of  months i s  compa red , the o nes  wi th l ower p rec i p i tati o n  
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have h i gher  co nce ntrat i ons . September , wi th re l ati ve l y  l ow rai nfa l l ,  
had concentrat i ons  a s  l ow as those  o f  August and May , months o f  h i gh 
rai nfal l .  Attenti on  must  be  drawn to the fact that these  data d i d  not 
i nc l ude w i nter month s .  Compar i ng F i gures  27 and 28 , pages 1 6 1 and 1 6 5 
for DOC and FPOC concentrat i o ns  i n  throughfa l l i n  w i nte r ,  i t  i s  qu i te 
apparent , i f  we as s ume that throughfa l l data are i nd i c at i ve o f  l eve l s  o f  
i nc i dent p rec i p i tati on concentrat i o n s , that F POC  dec l i ned much more than  
DOC . The  concentrati ons  i n  i nc i dent  prec i p i tati o n  fo r wi nter wou l d 
probab l y  have been  the l owe st  of  the yea r .  For  throughfa l l ,  there were 
no  l ate fal l to ear ly  wi nter DOC conce ntrat i ons  a s  l ow as the conce ntra­
t i ons  for September  1973 and August 1974 , wh i l e  for FPOC  the means  fo r 
Novemb e r ,  Decemb e r ,  and January ,  months w i th very h i gh prec i p i tati o n , 
had very l ow concentrat i o n s  o f  F POC ( 0 . 49 to 0 . 72 mg/1 ) ,  w i th no  other 
month s howi ng concentrat i o n s  a s  l ow .  For  February ,  the co ncentrat i on 
was 1 . 17 mg/1 , but  February had much l es s  rai nfa l l ( 13 . 31 em) . 
Thus , i t  appears that i f  the se  data , or  p refe rab l y  concu rrent data 
for i nc i dent  prec i p i tati on , had been u sed i n  the ana lyses  for FPOC , the 
s l ope of  the l ogari thm i c  regre s s i on wo u l d have been s te epe r ,  po s s i b l y  
yi e l d i ng a s l ope  comparab l e  to o r  greater than that for DOC .  S i nce the 
l og/ l og re l ati o n s h i p for concentrati o n  of  FPOC i n  throughfa l l vs vo l ume 
of throughfa l l u s i ng the dummy quanti tati ve vari ab l e s s howed that pres­
ence of canopy caused  the  s l ope of  the regres s i on to  be  l es s  steep , the  
case fo r pos s i b l e greate r s l ope  fo r i nc i dent prec i p i tati on  i f  the l ate 
fa l l - ear l y  wi nter data had been  i nc l uded i s  further s ub s tanti ated .  
T he  l ac k  of  l ate fa l l - ear ly  wi nter data fo r concentrat i ons  of  DOC 
and FPOC i n  i nc i dent p rec i p i tat i o n  cou l d  a l so  have i n f l uenced the 
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rel at i ve magn i tude of  t h e  s l opes of  t h e  regre s s i o n  for each var i ab l e .  I n  
a l l c a s e s  t h e  negat i ve trend was much greater fo r throughfa l l .  S i nce 
the vast maj or i ty of  i nc i dent  p rec i p i tat i on mea s u reme nts  were do ne  dur i ng  
the  growi ng season  ( or  i n  the  month  d i rect l y  p receed i ng  or  fol l owi ng ) , 
the d i fferences  i n  s l ope of  the regre s s i on for i nc i dent prec i p i tat i on 
and throughfa l l were p robab l y  mos t l y  due to the  i ncreased  l eve l s of 
o rgan i c  carbon  at  l ow prec i p i tat i on l eve l s .  However , s i nce both  DOC and  
FPOC  were expected to  be re l at i ve l y  l ow i n  wi nter dur i ng per i ods of  h i gh 
ra i nfa l l ,  the  s l opes , espec i a l l y  for FPOC , wou l d b e  expected to b e  much 
s teeper i f  a fu l l year 1 s  data were avai l ab l e ,  po s s i b l y  ma k i ng  them more 
comparab l e  to those for throughfal l .  
I n  general , the  seasona l  trends for DOC , FPO C , and  TOC i n  through­
fa l l , i nc i dent  p rec i p i tat i o n , and  canopy remova l  were s i m i l ar ( F i gures 
52  to 54) , wi th  l owe r conce ntrat i o n s  for FPOC for a l l t hree  catego r i e s  
dur i ng most  o f  t h e  year .  The except i o n  t o  t h i s occu rred dur i ng J une , 
when canopy i nputs  of FPOC were greater than those  fo r DOC ( 5 . 10 mg/1 as  
compared to 2 . 89 mg/1 ) .  Th i s  occ urred des pi te the  h i gher  co ncentrati on  
o f  DOC  i n  throughfa l l (8 . 94 mg/1)  a s  compared to F POC ( 6 . 98 m/1) , due to  
the h i gher  ( 6 . 05 mg/1)  DOC  i n  i nc i dent  prec i p i tat i o n  ( as compared to  
1 . 89 mg/1 for F POC  i n  i nc i dent  p rec i p i tat i o n ) .  The h i gher  concentrat i ons  
o f  DOC  i n  i nc i dent  p rec i p i tat i on are s omewhat  d i ff i c u l t to expl a i n ,  but  
cou l d be  due to l eac h i n g  of wate r- s o l u b l e organi c s  from the part i c u l ate 
mater i a l ( i nc l ud i ng  po l l en )  wh i l e  i n  the co l l ector .  
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F i g u re 5 2 . Mean Mont h l y  Concentra t i on s  of  DOC , FPOC , and  TOC i n  
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I nputs of D i s s o l ved O rgan i c Carbon 
Mean month l y  i np uts of  DOC i n  throughfa l l ,  i nc i dent  p rec i p i tat i o n , 
a nd canopy i nputs  are s hown i n  F i gure 5 5 .  The se  means  ± one  s ta ndard 
e rror are presented i n  Tab l e 84 , Appe nd ix  B .  For i np uts , wh i ch take 
p rec i p i tati o n vo l ume s i nto account , d i fferent trends  are seen  when c om­
pared  to the data for concentrat i o n s . No one  month s h owed exce s s i ve l y  
h i gh throughfa l l i np uts wi th mean month l y  val ues  rang i n g  from 3 . 32 kg/ha 
i n  December to 10 . 05 kg/ha  i n  September  1973 . J u l y ,  wh i c h h ad by far  the 
h i ghest  concentrat i o n s  of DOC i n  throughfa l l ,  had a d i s s o l ved i np u t  of 
6 . 77 kg/ha , not u n l i ke those  o f  May , J une , Augu st , and a l s o  October  1973 
( 5 . 36  to 6 . 37 kg/ha ) .  Wh i l e  the l owes t  i np uts  ( 3 . 32  and 3 . 78 kg/ha )  
were found  dur i ng  s ome wi nter months ( December and February ) , s i m i l ar 
1 ow va l ues  were found i n  Apr i l ( 3 .  83 kg/ha ) . Other  months  ( November , 
J anuary ,  and Marc h )  dur i ng  the l eaf l e s s  per i od s h owed i nputs  ( 5 . 12 to 
5 . 46 kg/ha)  comparab l e  to those  of J une  and Octobe r .  
F or  the March through October per i o d ,  when i nc i dent  p rec i p i tati on 
was mon i tored , l i tt l e i n  the  way o f  a d i st i nct seasona l  trend was seen  
i n  month ly  means  for i nputs of  DOC  i n  i nc i dent  p re c i p i tati o n .  I n  fact , 
the l owe st  i nc i dent  prec i p i tati o n i np uts  were ob served i n  Septembe r  
( 1 . 40 kg/ha ) ,  the  month of  h i ghest  throughfa l l i np uts ( 10 .  05 kg/ha ) , 
i nd i cat i ng  canopy l each i ng/wash i ng .  G reatest  i nputs  were found i n  May 
( 6 . 55  kg/ha ) , wi th J une i np uts ( 4 . 05 kg/ha)  s i m i l ar to those  o f  March 
( 3 . 93 kg/ha ) .  Va l ues  fo r the  remai n i ng  month s  of  the  g rowi ng s ea son  
ranged from 2 . 27  kg/ha  i n  A ugu st  to  2 . 06 kg/ha for  Apri l .  T he  va l ue of  
2 . 40 kg/ha  fo r October may be  e rroneou s l y  h i gh s i nce it  i s  based  o n  o n l y  
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Canopy contri b uti on  t o  DOC i nputs f o r  t h e  e i ght month peri o d  of  i n­
c i dent p rec i p i tati on mea s u rement ranged from a h i gh o f  8 . 64 kg/ha  i n  
September  1973 to v i rtua l l y  zero ( - 0 . 08 kg/ha)  i n  May . Th i s l atter 
va l ue , refl ecti n g  net canopy uptake , was due to o n l y  sma l l i nc reases  i n  
DOC concentrat i o n  i n  throughfa l l over  i nc i de nt p rec i p i tati on ( s ee  F i gure 
27 , page 1 6 1 ) comb i ned wi th  a l arge amount  o f  i ntercepti o n  due  to the  
nature  o f  the prec i p i tati o n  regime ( many sma l l s to rms ) .  The fact that  
the canopy was n ew ly  emergent and i ns ect popu l at i o n s  had not yet i n­
c reased s ub s tanti a l l y ,  p robab l y  exp l a i n s  the re l ati ve l y  l ow conce ntra­
t i ons  of DOC i n  canopy was h i ng .  
Two groups o f  means are seen  for  canopy contri b ut i o n . The  J u l y  and 
August 1974 and S eptember and  October 1973 canopy i np uts  of DOC ranges 
from 3 . 36 kg/ha ( i n  October)  to 8 . 64 kg/h a  ( i n  S eptember ) , wi th the  J u l y  
and August  i np uts  s i m i l ar t o  each other  ( 4 . 50 a n d  4 . 3 7  kg/ha  respecti ve­
l y ) . The March  through  J une  1974 per i od , wh i ch i nc l udes  the negat i v e  
May i np uts , otherwi s e  ranged from 1 . 19  t o  1 .  77  kg/ha . The  enr i c h i ng 
e ffect  of  the canopy from m i d-s umme r t h ro ugh ear ly  fa l l  was ev i dent .  
I nputs of F i ne Part i c u l ate O rgan i c Carbon 
I np uts  of  F POC  i n  throughfa l l s h owed d i st i nct seasona l  trends , d i f­
feri ng  somewhat from those  for i np uts  o f  DOC .  Mean month l y  i nputs o f  
F POC i n  throughfa l l ,  i nc i dent  prec i p i tati on , a n d  canopy remova l  are 
s h own i n  F i gure 56 , whi l e  Tab l e  85 of  Appendi x B s hows these  means ± 
one  s tandard e rro r .  I nputs dec l i ned  gradua l l y  from September  1973 to 
December 1973 ( from 3 . 82 to 0 . 85 kg/ha ) .  F rom the  December l ow ,  i nputs  
rose cons i ste nt l y  dur i ng the m i d-wi nter to m i d- s umme r peri od .  From the  
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January and February l eve l s ( 1 . 46 and  1 . 39 kg/ha , respecti ve l y) and the  
Marc h to Apri l l eve l s ( 2 . 43 and 2 . 30 kg/ha , respect i v e l y )  i np uts reached 
2 . 99 kg/ha i n  May , 4 . 33  kg/ha i n  J u ne , 4 . 45 kg/ha i n  J u l y ,  and peaked i n  
August ( 4 . 80 kg/ha ) .  Whe reas DOC i np uts were greates t  duri ng  September  
1973 , the quant i ty of  FPOC  i n  throughfa l l duri ng th i s  month was on ly  i n­
termed i ate . 
The 8 months of  data for i nc i dent  p rec i p i tati on s howed i nputs rang­
i ng between  0 . 55 kg/ha  ( J u l y )  and 1 . 77  kg/ha ( March ) ,  w i th the  except i o n  
of  May , when an  i nput  of 3 . 18 kg/ha  was recorded .  L i ttl e seasona l  trend 
was  ev i dent .  
S i nce the November to February va l ues  for throughfa l l i nputs of  
F POC were wi th i n  the range of  i np ut s  of  FPOC  i n  i nc i dent  p rec i p i tati o n 
for most  months , and s i nce conce ntrat i o n s  of  F POC i n  throughfa l l dur i ng  
the wi nter months we re l ow ( 0 . 48 to 1 . 16 mg/1 ) , throughfa l l i nputs were 
p robab l y  o n l y  s l i ght ly  e l evated over those  expected for i nc i dent p rec i p­
i tat i on i nputs  dur i ng  the wi nter months . 
Except for a negati ve i nput i n  May ( - 0 . 19 kg/ha ) , canopy contr i b u­
t i ons  of  F POC to throughfa l l var i ed from 0 . 56  kg/ha  i n  March and Apri l 
to 3 . 90 kg/ha  i n  J u l y .  Next h i ghest  i nputs  ( 2 . 98 - 3 . 36  kg/ha )  occu rred 
i n  the  peri ods i mmedi ate l y  p recedi ng  ( J une )  and fo l l owi ng ( Augu s t  1974 
and Septembe r 1973 ) the J u l y  peak , wi th va l ues  for a l l fou r  months qu i te 
s i m i l ar .  Octobe r  1973 s h owed somewhat l ower i nputs ( 1 . 38 kg/ha)  of  FPOC 
from canopy l each i ng/was h i ng .  J u l y ,  i n  addi t i o n  to s h owi ng the h i ghest  
canopy i np uts , had  the l owes t  i np uts  of  FPOC  i n  i nc i dent  p rec i p i tat i o n 
( 0 . 55  mg/1 ) , wh i l e  May , wi th a negati ve i nput  ( net canopy uptake ) had 
the h i ghest  i nc i dent  prec i p i tat i on i nputs ( 3 . 18 kg/ha ) .  Otherwi s e , i n­
c i dent prec i p i tat i o n i nputs of  FPOC  vari ed between  0 . 84 and 1 . 77  kg/ha .  
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I nputs of Total O rga n i c  Carbon 
I np uts  o f  TOC i n  throughfa l l s howed a d i st i nct seasona l  tren d  ( F i g­
ure 5 7 ) , a l though  l arge d i fferences  i n  prec i p i tati on vo l ume caused  s ome 
i rregul ar i t i e s .  See  Tab l e B6 of  Appe nd i x  B for the s tandard errors 
a s soc i ated w i t h  these  means . From a December l ow o f  4 . 17 kg/h a ,  the 
month l y  means  o s c i l l ated between  5 . 17 and 7 . 55 kg/ha  dur i ng  the February 
through Apri l per i od , w i t h  the h i gher va l ues  occurr i n g  i n  months w i th  
l ower pre c i p i tati on ( Feb ruary and Apri l ) . I n  May , TOC  i np ut reached  
9 . 48 kg/h a  and l eve l s  above  t h i s were mai ntai ned  through  August .  H i ghest  
i nputs were fo u nd i n  September 1973 ( 13 . 87 kg/ha)  w i th i np uts  dec l i n i ng 
to 8 . 28 and  7 . 34 kg/ha i n  October and  Novemb e r  respect i ve l y . I n  a l l ca ses  
the  i np uts from DOC  were greate r than  those  for  F POC .  
A very d i fferent s i tuat i o n  was seen  i n  the  e i ght months of  data for 
i nc i dent prec i p i tati o n ,  i n  wh i ch the  smal l es t  i np uts  o f  TOC occurred 
duri ng the J u l y  through October per i od  ( 2 . 24 to 3 . 54 kg/ha ) .  Due  to h i gh 
throughfa l l i np uts for the l ate fal l to wi nter months , h i gh i nputs  of  
TOC i n  i nc i dent prec i p i tati o n  are  a s s umed for the per i o d .  March , Apri l ,  
and J une l eve l s ( 5 . 70  and 5 . 67 kg/ha , respect i ve l y )  are s i m i l ar to those  
for the wi nter season , but  the May i nput  ( 9 . 73  kg/ha)  was  the  h i ghest  of  
the  year . Th i s  was due , p r i mar i l y ,  to h i gh prec i p i tati o n  vo l umes accom­
pany i ng  i ntermedi ate concentrati ons  of d i s s o l ve d  and part i c u l ate o rga n i c  
carbon  y i e l d i ng the h i ghest i nc i dent  prec i p i tat i on i np ut of each type  
for  the  e i ght-month peri o d .  Apri l i np uts  ( 3 . 81 kg/ha)  we re s i m i l ar to  
that  o f  October .  Neumann et a l . ( 1959)  fo und TOC  i nputs  i n  i nc i dent  p re­
c i p i tati o n  of  120  - 200 mg/m2/mo nth for a s er i e s  of  Scand i nav i an meteoro­
l ogi ca l  s tati o n s . A s s umi ng  that 50% of the o rgan i c  matte r i s  organ i c  
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the Wes t  Fork of Wal ker Branch  for the 1 973- 1 974 Water Yea r .  
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carbo n ,  they ca l c u l ated a year l y  i nput of  4 g/m2 o rgani c matter .  They 
repo rted th i s  as  be i ng s i m i l ar to the  res u l ts of  V i ro ( 1953 ) of 2 . 74 g 
o rgan i c  matter/m2/yr i n  F i n l and . 
Net remova l  from the canopy ( throughfa l l m i n u s  i nc i dent  p rec i p i ta­
t i o n )  for those  months  when i nc i dent  p rec i p i tati o n was mon i tored ( March  
through  Octob e r ) , s howed add i t i on s  from c anopy l ea c h i ng/was h i ng for a l l 
months except May . Dur i ng  May , both  d i s s o l ved  and f i ne  part i c u l ate up­
ta ke occurred ( 0 . 08 and 0 . 18 kg/ha , respect i v e l y ) , and hence  a negat i ve 
total  i nput  ( - 0 . 25 kg/h a) ,  was o b s erved .  S i nce there  was a sma l l net 
i ncrease i n  the co nce ntrat i o ns  of  both  DOC and  FPO C  when  thro ughfa l l and  
i nc i dent p rec i p i tati o n  dur i ng  May a re compared , t he  negat i ve i nputs  must  
be exp l a i ned  by other  means . Due  to the many smal l ra i n events dur i ng  
May , (meas urab l e  p rec i p i  tat i o n was  recorded o n  seventeen days ) ,  there 
was  a s u bs tant i a l  amount of  i ntercepti o n .  S i nce the canopy fo l i age  had 
rece nt ly  emerged and canopy i n sect  popu l at i o n s  had not yet b u i l t  to s ub­
stant i a l  l eve l s ,  t here  was  l i tt l e i ncrease i n  concentrat i o n of e i ther  
DOC  o r  F POC  due to canopy contri b ut i o n .  As  a res u l t ,  there was  actua l l y  
a smal l n e t  uptake by t h e  canopy dur i ng May f o r  each  form of  orga n i c  
spec i e s/carbon ( F i gures  55  a n d  56 ) .  
As i de from th i s  canopy uptake i n  May , s easona l  t rends  s howed total  
o rgan i c  carbon remova l  i nc reas i ng from a l ow of  1 . 85 kg/ha i n  March to 
l eve l s from 8 . 22  to 11 . 63 kg/ha  du ri ng  the J u l y  through  September  pe ri od .  
October  1973 l eve l s were near t h e  J une  1974 l eve l s ( 4 .  7 4  v s  4 . 01 kg/h a ) . 
Da l b ro ( 1956 ) ca l cu l ated that up to 800 kg/ha/yr of carbohydrates 
can be l eached from app l e  ( �1a l u s ) fo l i age . Car l i s l e  et  a l . ( 19 66a , 
1966b ) reported i nputs of o rgan i c matte r i n  i nc i dent prec i p i tati on  and  
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canopy was h i ng ( throughfal l m i nu s  i nc i dent  prec i p i tat i o n )  of  76 . 56 and 
173 . 86 kg/ha , respect i ve ly  for the 1964- 1965 year i n  a s e s s i l e  oak  
fore st  i n  Great B r i ta i n .  Of  the canopy was h i ng 68 . 42 kg/ha ( 39 . 4%) was 
s o l ub l e  carbohydrate . Throughfa l l va l ues  tota l ed  250 . 42 kg/ha for the 
year , of  wh i c h 3 0 . 6% was i n  i nc i dent  p rec i p i tat i on and 69 . 4% was from 
canopy was h i ng .  
For  the  1963- 1964 year , Car l i s l e  et a l . ( 1966 )  presented month l y  
va l ues  wh i c h  s howed h i ghest  to ta l i nput  (throughfa l l )  a n d  h i g he s t  ca nopy 
remova l o f  o rgan i c  matter i n  J une through  August  ( 6 7 . 41 - 100 . 80 kg/ha 
and 6 1 . 63 - 88 . 54 kg/ha , respect i ve l y ) . I nc i dent prec i p i tati on o rgan i c  
c arbon i np uts dur i ng th i s t i me were not parti c u l a r l y  h i gh , rangi ng from 
5 . 78 to 12 . 26 kg/ha .  Low l eve l s o f  total i nputs were  found  for December 
through  February ( 6 . 06 to 8 . 15 kg/ha )  w i th i nc i dent p rec i p i tati o n  p ro­
v i d i ng the maj o r i ty of the i nput  ( 5 . 02 - 5 . 34 kg/ha ) . Ear l y spr i ng  
va l ue s  s howed 13 . 89 kg/ha ( Marc h )  and 13 . 37 kg/ha (Apri l )  tota l i nput , 
w i t h  canopy was h i ng contr i buti ng 45 . 9  and 58 . 4% o f  the total  for March 
a nd Apri l ,  respect i ve l y .  May and the peri od September  to November had 
tota l i nputs rang i ng from 2 9 . 34 to 38 . 63 kg/ha , w i th  i nc i dent prec i p i ta­
t i on i nputs  rang i ng  from 8 . 27  to 9 . 64 kg/ha for a l l months  except No vem­
ber , wh i ch had by far the h i ghest  i nput  of o rgan i c  matte r i n  i nc i de nt 
p rec i p i tat i o n ( 2 2 . 89 kg/ha)  due to l arge amounts  o f  prec i p i tati o n  and , 
pos s i b l y ,  the s e nescent  condi ti on  o f  the vegetat i o n  ( and  s u b sequent  re-
1 ease of vo l ati l e  o rgan i c s .  A l though  i np uts of o rgan i c  matter due to 
i nc i dent  prec i p i tati o n  were l owe st  i n  wi nter , l i tt l e seasona l  trend was 
apparent . O n l y  two month l y  means ( J une  and November )  exceeded  10 kg/ha .  
234  
A l a rge port i o n of  the 86 . 74 kg/ha washed  from the canopy i n  August  
1963 , con s i s ted  o f  s o l ub l e  carbohydrates ( espec i a l l y  me l ez i tose )  wh i c h 
the authors attr i buted to honey dew p roduct i o n .  I nputs  of  carbohydrates 
for the two study years were 89 . 18 kg/ha  (August  1963 to May 1964 ) and 
68 . 42 kg/ha  ( J une  1964 - May 1965 ) .  S i nce no  carbohydrate was found i n  
i nc i dent p rec i p i tati on , a l l carbohydrate i nputs  were att r i b uted to canopy 
l each i ng/was h i n g .  Re i c h l e et a l . ( 1973 ) fo und that aph i ds returned an  
esti mated 0 . 5 g carbo n/m2/yr i n  honeydew for the  L i r i odendron forest  i n  
Oak  R i dge , most o f  wh i ch was returned to the s o i l v i a  l eaf  was h i ng .  
Th i s va l ue , e q u i va l ent t o  5 kg/ha , was much l e s s  than  that reported by 
Car l i s l e  et a l . ( 1966 ) .  
Re s u l ts for the two years o f  work i n  Great Br i ta i n we re quanti ta­
t i ve l y  d i s t i nct , wi th total i np uts ( i nc i dent p rec i p i tati o n  and canopy 
was h i ng )  of 453 . 16 and 250 . 42 kg/ha ( as h- free dry we i ght )  of o rga n i c  
matter for 1963- 1964 and 1964- 1965 , respect i ve l y , o f  wh i ch 104 . 33  kg/ha  
a nd 7 6 . 56 kg/ha  were contr i b uted by  i nc i dent prec i p i tat i on and  348 . 83 
kg/ha and 173 . 86 kg/ha was hed  from the canopy .  
I n  compar i son , the data f rom Wal ker Branch s h owed tota l i nput of  
o rgan i c carbon  i n  throughfa l l at 100 . 90 kg/ha , o r  approxi mate l y  200 kg/ha 
o rgan i c  matter .  Th i s  va l ue i s  c l o se  to the 1964- 1965 data from the s e s -
s i l e  oak  fore s t .  F or  canopy contri buti ons , a s s um i ng n o n e  f o r  the l eaf-
l e s s  pe r i od at Wa l ke r  Branc h , the va l ue for the Oak R i dge s i te was 40 . 94 
kg/ha organ i c  carbon , cons i derab l y  l owe r than the va l ues  fo r e i ther  year 
for canopy was h i ng i n  Great Br i ta i n .  I npu ts v i a  i nc i de nt p rec i p i tat i o n  
were s i m i l a r f o r  both fore sts  ( a s s um i ng  i nc i dent prec i p i tati o n  e q u a l  to 
throughfa l l for the November  through  February per i od at Wa l ker Branch ) ,  
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wi th t h e  year l y  tota l a t  Wa l ker Branch ( 59 . 96 kg/ha)  be i ng s l i gh t l y  
greater t h a n  the  1963- 1964 va l ue f o r  t h e  ses s i l e  oak  fore s t .  
D u e  t o  t h e  d i fferent prec i p i tat i on reg i me s  for the Oak  R i dge and 
Eng l and s i tes , seasonal  patterns  o f  i np uts were q u i te d i fferent , w i th 
greates t  i np uts  for the s e s s i l e  oak  fo rest  occurri ng i n  s ummer , when 
h i gh p rec i p i tati o n  l eve l s accompan i ed h i gh conce ntrat i o n s  of  organ i c  
matter .  For  Wal ker Branc h , the  h i gh concent rat i o n s  i n  the s umme r  months 
were accompan i ed by l ow rai nfa l l ,  and the month wi th the h i ghest  l eve l  
of  throughfa l l i np uts (May) s howed i nc i dent  prec i p i tati o n  i np uts 
actua l l y  greate r than thos e  i n  throughfa l l .  
Eaton et a l . ( 1973 ) s tud i ed throughfa l l under  the canop i es o f  three 
domi nant tree spec i es at H ubbard B roo k ,  New Hamp s h i re for the J u ne 
through October  growi ng seas o n .  No  i nc i dent  prec i p i tati on  data were 
g i ven for organ i c  matter , and d i s s o l ved  and very f i ne part i c u l ate forms 
were not segregated .  For the f i ve-month pe r i od , total i np ut to the 
forest  f l oor  ( c a l c u l ated from known l i tterfa l l va l ues  and l eaf s u rface 
regre s s i ons ) from i nc i de nt prec i p i tati on p l u s  canopy contri b ut i o n  
( l eac h i ng/ was h i ng)  was 103 . 94 kg/ha , w ith  i nd i v i dua l  mo nth ly  means  
b e i ng  14 . 04 kg/ha , 38 . 10 kg/ha , 27 . 75  kg/ha , 9 . 36  kg/ha , and 14 . 6 9  kg/ha 
for the months J une through  October i nc l u s i ve .  Wh i l e  i np uts were c l o s e l y  
assoc i ated wi th vo l umes of  month l y  prec i p i tat i on , the fact that J une  
i nputs we re l e s s  than those  fo r October , when the l atte r month had o n l y  
two- th i rds a s  much rai n ,  wo u l d i nd i cate e i ther  a greater was h i ng/l each­
i ng o f  the fo l i age or  a greater concentrati o n  i n  i nc i de nt prec i p i tati o n  
o r  both . 
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F i s her  and L i kens ( 1973 ) , report i ng on  ca l c u l at i o n s  made from the 
same data u s ed by Eaton et a l . 1973 ) for the J une  through October grow­
i ng season  at H ubbard Broo k ,  found mean throughfa l l i np uts  to Bear Bro o k  
o f  7 . 2 g/m2/season  o r  7 2  kg/ha/seas o n .  
Compari ng t h e  O a k  R i dge res u l ts wi th those from Hubbard Bro o k ,  the 
54 . 23 kg/ha of  organ i c  carbon i n  through fa l l for the  J une  to October 
peri od  are very s i m i l ar to the 103 . 94 kg/ha organ i c  matter for the  same 
fi ve months at Hubbard Broo k ,  and are s omewhat h i gher  than the  7 2  kg/ha 
ca l cu l ated by F i s he r  and L i kens  ( 1973 ) from the s ame data for i nputs  to 
Bear Brook .  
Based  o n  l each i ng experi ments o n  so uthern red  o a k ,  l i ve  o a k ,  and  
l ong l eaf p i ne growi ng  o n  spod i c  s o i l s  of  the North Caro l i na Coasta l  
P l a i n ,  Mal co l m and McC racken ( 1968 ) est i mated that  20 kg/ha  per  year of  
orga n i c matter cou l d be contr i b uted to the s o i l from th i s  s o urce .  Th i s  
va l ue  i s  q u i te c l o s e  to the 40 . 94 kg/ha  of  organ i c  carbon ca l c u l ated for 
throughfa l l for Wal ker Branc h .  
Ana lys i s  of  I nputs of DOC , F POC , and TOC i n  Thro ughfa l l and I nc i dent 
P rec i pi tat i o n  vs  Vo l ume o f  Rai nfa l l 
Data fo r i np uts  of  DOC , FPOC and TOC were s tati st i ca l l y  ana l yzed 
accordi ng to the procedures  o f  So ka l  a nd Roh l f ( 1969 , pp 428-436 )  for 
s i tuati ons  of mu l ti p l e dependent read i ngs  for each val ue of  the i ndepen­
dent vari ab l e .  S i nce co l l ector vo l ume ( repre s enti ng e i ther  throughfa l l 
v o l ume or  i nc i dent prec i p i tati o n  vo l ume ) was u s ed to ca l c u l ate i np uts , 
and a number of  rep l i cate samp l e s were taken each month , rai nfa l l va l ues  
for  the correspond i ng pe ri ods  ( a s  meas ured by the three  wate rs hed ra i n  
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gages a n d  ca l c u l ated accord i ng  to t h e  wei ghted Th i e s s e n  method)  were 
used  as va l ues  of the i ndependent var i ab l e .  
The f i rst  s tep i n  these  ana lyses  i nvo l ved one-way ANOVA ' s  wi th ra i n­
fal l as  the c l a s s  var i ab l e .  I f  res u l t s  of  any of the s e  ana l yse s  p roved 
s i gn i f i cant ( Pr>T = 0 . 0 5 ) , s ub s equent ana l ys e s  we re p erformed .  If  no  
s i gn i f i cant  d i ffe rences  occurred betwee n  c l a s se s , the  c hance for a s i g­
n i f i cant regre s s i on coeff i c i ent  (a = 0 . 0 5 ) , wh i l e  remote l y  p o s s i b l e ,  was 
extreme ly  u n l i ke l y  and the ana l ys i s  was not cont i nued .  S i nce  the ANOVA 
i s  i nsen s i t i ve to the re l at i ve mag n i tude of va l ues  for  the i ndepe ndent 
var i ab l e ,  s everal  forms o f  the i ndependent  var i ab l e were tes ted for each 
case  i n  wh i ch the i n i t i a l  ANOVA s howed a s i gn i f i cant F va l ue .  The  
i n i t i a l  ANOVA ' s were run  o n  s evera l fo rms o f  the  depende nt var i ab l e 
( i nput)  i nc l ud i ng  normal , l og ,  and i nverse  forms . 
P l ots of  the  i nd i v i dua l  observat i o n s  for i np uts of  DOC , F PO C , and 
TOC for throughfa l l and i nc i dent  p rec i p i tati o n  v s  ra i n fa l l are s h own i n  
F i gure s  58 to 60 , and F i gures  6 1  to 63 , respect i v e l y  
R e s u l ts o f  t h e  ANOVA ' s  a r e  s hown i n  Tab l e  3 5 .  F or  a l l dependent 
vari ab l es for  b oth i nc i de nt p rec i p i tat i on and throughfa l l ,  s i gn i f i cant F 
va l ue s  occurred . As  a cons equence , s ub sequent ana lyses  we re performed 
for a l l three forms of the dependent var i ab l e  ( no rmal , l ogari thm , and 
i nver se )  for both cover types . The fo l l owi ng  regre s s i on mode l s we re 
tested : norma l , s em i l ogar i thmi c ,  l ogari thmi c ,  i nverse .  The procedure 
i nvo l ved  parti t i o n i ng the s ums of  squares  wi th i n groups i nto tho s e  due  
to l i near  regre s s i on and  those  due to dev i ati o n s  from l i near regres s i o n ,  
w i th 1 and a-2 degrees o f  freedom respect i ve l y , where � equa l s the n umber 
o f  c l a s se s  of  the i ndependent var i ab l e i n  the o r i g i na l  ANOVA. Mean 
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F i g u re 58 . Sca tterg ram Showi n g  the Re l a t i o ns h i p Between I n put  
o f  Di s s o l ved Orga n i c  Carbon i n  Thro u g h fa l l and  Vo l ume of  Ra i n fa l l fo r 
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F i g u re 59 . Scatterg ram Showi n g  the Re l a t i o n s h i p  Between  I nput  of  
F i ne Part i c u l ate ( < 1 mm ) Organ i c  Carbon i n  T h ro u g h fa l l and  V o l ume of  
Ra i n fa l l for  the  We s t  Fork  of  Wa l ker Branch  fo r the 1 9 73 - 1 9 7 4  Water 
Yea r .  
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F i g u re 60 . Sca tte rg ram Show i ng the Re l a t i ons h i p  Between I n put  o f  
Tota l  ( < l  mm ) Orga n i c  Carbon  i n  Th ro u g h fa l l a n d  Vo l ume o f  Ra i n fa l l fo r 
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F i g u re 6 1 . Sca tterg ram S howi ng  the Re l a t i o n s h i p  Between I n p u t  of  
D i s s o l ved Orga n i c  C a rbon i n  I n c i dent  P rec i p i ta t i on  a nd  Vo l ume of Ra i n fa l l 
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square of dev i at i o n s  from regres s i on were tested  over the  wi th i n -gro up 
mean s q ua re , w h i l e  mean s quare due to l i near regre s s i o n  was tes ted  over  
the  mean  s quare of  dev i at i o n s  from  regres s i on .  F or  a g i ven  fo rm o f  the  
depe ndent var i  ab 1 e ,  the  s ame e rror mean  s quare  ( as d er i ved from the  
i n i t i a l ANOVA i nvo l v i ng that  form of  the dependent v ar i ab l e ) was u s ed i n  
a l l tests , no matter what form o f  the i ndependent var i ab l e was u s ed . 
Dev i at i o n s  from regres s i on were tested  at F . OS ( a- 2 , n; - 1) 
whe re n i i s  
the total n umbe r o f  observat i o n s  i n  the  a na l ys i s .  L i near  regres s i o n was 
tested at F . os ( 1 ,  a- 2 ) . 
Res u l ts a re s hown i n  Tab l e  3 6 .  O f  a l l the  re l at i on s h i ps tes ted , 
o n l y  ones  i nvo l v i ng f i ne part i c u l ate organ i c carbon  i n  i nc i dent  p rec i p i -
tati o n  s howed a s l ope  s i gn i f i cant l y  d i fferent from zero .  Regre s s i o n s  
wi th s i gn i f i cant s l opes i nc l uded t h e  sem i l ogari thmi c ,  l ogar i thm i c ,  and 
i nverse/fo rms . The l ogar i thm i c  re l at i o n s h i p  i s  p re fe rred i n  th i s  case  
becau s e  i t  res u l ted i n  a l ower F va l ue for dev i at i on s  from regres s i on .  
Howeve r ,  i n  a l l cases  the dev i at i ons  from regre s s i on we re a l so  s i gn i f i -
cant ( Tab l e  3 6 ) . Th i s means that wh i l e  the regre s s i o n s  exp l a i n  a s i g-
n i f i cant port i o n  of  the wi th i n- group s um of square s , hetero gene i ty o f  
t h e  data i s  s u c h  that certa i n i mportant e n v i ronmental  ( i ndependent ) 
vari ab l e s  have been  l e ft out  o f  the mode l . A p l ot of  i nd i v i dua l  o b s e r-
vati o n s  of l og o f  f i ne  part i c u l ate o rgan i c carbon  i nputs vs  l og ra i nfa l l 
a re prese nted i n  F i gure 64 , a l ong  wi th the pred i cted regre s s i on l i ne .  
I f  a strong negati ve re l ati o ns h i p  between  conce ntrat i o n  o f  DOC and 
vo l ume of  throughfa l l exi sts , one  wou l d  expect that the i np uts , b e i ng a 
p roduct o f  the two , wo u l d s how l i tt l e re l at i ons h i p  to vo l ume o f  t h ro ugh-
fal l .  The tendency s hou l d be  fo r the month l y  means to approach a med i an 
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va l ue .  S uch  i s  the case wi th DOC i nput  i n  throughfa l l .  Except for the 
case of  September , where the second  h i ghest  DOC conce ntrat i o n  ( ll .  3 
mg/1 ) accompan i ed a m i d - range vo 1 ume o f  throughfa 1 1  and y i  e 1 ded the 
h i ghest month l y  DOC i nput  ( 10 . 05 kg/ha ) , a l l v a l ues  were betwee n  3 . 32 
and 6 . 77 kg/ha , a factor o f  o n l y  two , occurr i ng over  greater than  an  
order  o f  magn i tude d i fference i n  v o l ume of  throughfa l l ( 2 . 60 em to 27 . 41 
em) . Several  examp l e s  wi l l  s how i ndependence of  DOC i nput  from concen­
trati o n .  Compar i ng J u l y  and Augus t ,  we f i nd  that wh i l e  concentrat i on 
d i ffe rences o f  e i g htfo l d  exi sted , and vo l ume d i fferences  o f  about s i xfo l d 
exi sted , the i np uts  were v i rtua l l y  the  s ame ( 6 . 77  v s  6 . 37 kg/ha  for J u l y  
and Augu st , respecti ve ly ) . May , wi th even  greater rai n fa l l than Augu st , 
had i nputs  b e l ow those  for J u l y  and Augu st .  A s i m i l ar s i tuat i o n  exi s te d  
f o r  October a n d  November , i n  wh i ch a p rec i p i tat i o n  d i fference of  greater 
than three t i mes  y i e l ded i nput  d i fferences  of 0 . 30 kg/ha .  The  h i gh Sep­
tember va l ues  i nd i cated pos s i b l e  s i gn i f i c ant l each i ng of  the senesc i ng 
canopy . 
The FPOC i np uts  i n  throughfal l ,  wh i c h s howed a greater overa l l range 
than DOC i np uts ( 0 . 85 - 4 . 80 kg/ha)  exh i b i ted a smooth temporal  trans i ­
t i o n  from a l ow i n  December to a h i gh i n  Augu st , and a s teady dec l i ne 
through November .  Whi l e  the three months ( November - January)  wi th  
throughfa l l v o l ume s greater than  20 em  had  the  l owes t  i np uts , whe n  c om­
pari ng the  three  months , there was a pos i t i ve trend betwee n  vo l ume and 
i np ut .  However , February , wi th more than 10 e m  l es s  vo l ume of  through­
fal l than  January ,  had v i rtual l y  the s ame i nput ; and March , with  not 
q u i te 20 em of  throughfal l ,  had h i gher i nputs than any of the other dor­
mant season  months . Compari ng J u l y  and August , where a s i xfo l d  d i fference 
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occurred i n  v o l ume of throughfal l ,  o n l y  a 7% d i fference i n  i np ut ex i s ted . 
For  F POC  i np uts  i n  i nc i dent  prec i p i tat i o n , where a range o f  0 . 93 -
2 . 12 kg/ha  concentrat i on  was seen  for the e i ght  months o f  data , a s ome­
what greater range was seen  i n  i np uts ( 0 . 55 - 3 . 18 kg/ha ) . I n  t h i s 
case , l owes t  i nput  was as s oc i ated wi th the month of  l owes t  v o l ume of 
i nc i dent prec i p i tati o n  ( J u l y ) , wi th J u ne , Septemb e r ,  and Octobe r ,  wi th 
the  next l owes t  v o l umes o f  i nc i dent  p rec i p i tat i o n , c o n st i tuti ng  the  set 
o f  months wi th next l owest  i np uts . However , March and Apri l ,  wh i ch d i f­
fered by a facto r of  two i n  v o l ume of  prec i p i tat i o n , had v i rtual l y  i den­
t i ca l  i np uts , b e i ng  near the m i dd l e of  the i nput  range fo r the e i ght 
months . Compar i ng March wi th May ( the  former wi th the greater amount  o f  
ra i n fa l l ) ,  i t  i s  s e e n  that t h e  l atter had 54% greate r i nput  o f  FPOC  i n  
i nc i dent prec i p i tati o n .  T h u s , the s i gn i f i cant pos i t i ve re l at i o ns h i p  wi th 
vo l ume of  i nc i dent p rec i p i tat i on i s  due  l arge l y  to the trends d ur i ng  
those  s ummer months wi th l owes t  prec i p i tati on .  
F or  DOC , concentrati ons  i n  i nc i dent  prec i p i tati on  var i ed from 1 . 22 
to 8 . 78 mg/1 , wh i l e  i nputs ranged from 1 . 40 to 6 . 55  kg/ha . For  the s umme r 
months ( June - September) , when ra i nfa l l vari ed  from 2 . 6  to 14 . 6  em , and 
conce ntrati ons  of DOC vari ed  from 1 . 22  to 8. 78 mg/1 , i np uts ranged from 
1 . 40 to 4 . 05 kg/ha , wi th l i tt l e re l at i o n  to v o l ume of ra i n fa l l .  O ctober  
and  Apri l ,  wi th  s i m i l ar prec i p i tat i on vo l umes , had  s i m i l ar i np uts . 
Marc h , wi th the h i ghest  i nput  of  prec i p i tati o n , had a n  i ntermed i ate 
i nput , wh i 1 e May , wi th the next h i ghest , had the h i ghest  i np uts . The 
overa l l trend then was a s l i ght ( not s i gn i fi cant)  tendency for i np uts to 
be  pos i t i ve ly  re l ated to vo l ume of  prec i p i tati o n .  
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Tota l I nputs 
Tota l i np uts  o f  d i s so l ved  and part i cu l ate o rgan i c  carbon i n  through­
fal l were 95 . 02 kg/ha/yr for the September  1973 through August 1974 
peri o d .  O f  th i s  total , 6 3 . 72  kg/ha/yr ( two- th i rds ) was dep os i ted  as 
d i s so l ved orga n i c carbon , wi th the rema i n i ng 31 . 30 kg/ha/yr ( one- th i rd ) 
comi ng  down i n  f i n e  parti c u l ate form . 
For  the per i ods  of  September through October 1973  and March through 
August  1974 when i nc i dent prec i p i tat i on was a l s o  mon i tore d , 7 2 . 88 kg/ha/ 
yr o rgan i c carbon were depos i ted  as  throughfal l ,  w i th  the d i s s o l ved  and 
f i ne parti c u l ate frac t i o n s  account i ng  for 46 . 84 and  2 6 . 04 kg/ha/yr ( 64% 
and 36% re specti ve ly ) . 
I nc i dent p rec i p i tati on i np uts dur i ng  th i s  t i me ( September and 
October 1973 and March through August  1974)  tota l ed 34 . 21 kg/ha , wi th 
2 3 . 00 kg/ha ( two-th i rds ) and 11 . 2 kg/ha  ( one-th i rd )  contri b uted by the 
d i s s o l ve d  and f i ne  part i c u l ate fracti o n s , respect i ve l y .  
D ur i ng  the e i ght  month per i od  when both throughfa l l and i nc i dent 
prec i p i tati o n  were mon i tored , there was a net remova l  o f  38 . 68 kg/ha 
from the canopy ; of t h i s ,  2 3 . 84 kg/ha  ( 6 1 . 6%) was i n  d i s s o l ved fo rm and 
14 . 84 kg/ha  ( 38 . 4%) was  i n  fi ne  part i c u l ate fo rm . Thus , a l though more 
DOC was removed from the canopy than was F POC , the proport i on of  FPOC  i n  
the total ( TO C )  i ncreased over  that i n  the i nc i dent prec i p i tat i on .  
Throughfa l l for the November t o  March peri o d  was 2 2 . 14 kg/ha , o f  
wh i c h a very l arge fracti o n  ( 76 . 2%)  was contri b uted i n  d i s s o l ved form 
( 16 . 88 kg/ha ) .  Parti c u l ate contri but i ons  ( 5 . 26  kg/ha)  amou nted to o n l y  
23 . 8% of  total i nput  fo r t h e  per i od .  
DOC  and F PO C  net removal  fo l l owed s i m i l ar trends , wi th d i s s o l ved 
contri b ut i on greater duri ng a l l months except J u ne , when F POC  const i tu-
2 5 1  
ted 70% of  t h e  n e t  remova l . Th i s  s i tuati o n  res u l ted e v e n  though D O C  con­
centrat i o n s  i n  throughfa l l were greater than  the F POC  concentrat i o n s , 
becaus e  i nc i dent p rec i p i tati o n  l eve l s of  DOC we re a l s o  much  h i gher  than 
those  of  FPO C .  The other  extreme was seen  i n  the S eptember  through 
October and the  March through Apr i l data , where DOC const i tuted 64 . 2% to 
7 6 . 1% of the net remova l . J u l y  and August  va l ues  for percent DOC i n  net 
remova l  were 54 . 5% and 5 6 . 5% ,  respect i ve l y .  
DOC contr i b uted from 73 . 4% t o  79 . 6% o f  the TOC ( e i ther concentra­
t i ons  or  i np uts ) i n  throughfa l l  dur i ng  the four wi nter months . I n  no 
other month was the proport i o n  of  tota l throughfa l l i nput  i n  d i s s o l ved  
form th i s  great , b ut  September  and October  va l ues  ( 72 . 6% and 69 . 8% ,  res­
pect i ve l y )  o f  DOC were c l o s e .  For the rest of  the year , DOC contr i b uted 
56 . 2% to 69 . 8% of  the  total , wi th the l owes t  va l ues  ( 56 . 2% to 6 1 . 4%)  
be i ng  reco rded dur i ng  ear ly  to m i d- s ummer ( J u ne to August ) . Dur i ng  th i s 
l atter p er i od  DOC const i tuted a greater percentage o f  total o rgan i c  c ar­
bon i n  i nc i dent  prec i p i tati on ( 58 . 1% to 80 . 7%) than  i t  d i d for through­
fal l ,  a l though the  p erce ntages for August we re q u i te s i m i l ar .  
D ur i ng  a l l other  month s , percentage contr i b ut i o n s  d i ffe red  l i tt l e 
or  there was a d i st i nct i ncrease i n  d i s s o l ved  contr i b ut i o n  a s  the ra i n  
pas sed  through the canopy .  Th i s  was parti c u l a r l y  ev i dent i n  Apr i l and  
agai n i n  September  when  a greater than  10% i nc rease  i n  DOC contr i b ut i o n  
occurred . 
O n  a year l y  bas i s ,  contr i b ut i o n s  o f  DOC to total orga n i c  l oad  of  
throughfa l l and i nc i dent prec i p i tat i on were 6 7 . 1% and 6 7 . 2% ,  respec­
t i ve l y .  For  the e i ght months of  the growi ng season , the val ue  for 
throughfa l l dec l i ned  to 64 . 3% ,  i nd i cati ng overa l l greater proport i o n s  o f  
f i ne part i c u l ate orga n i c  carbon i n  throughfa l l dur i ng th i s  t i me as c om-
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pared to the l eaf l e s s  per i od .  Net  remova l  from the canopy for  the grow­
i ng season  was composed of 6 1 . 6% d i s s o l ved and  38 . 4% f i n e  part i c u l ate 
o rga n i c  carbo n .  
M i d- S ummer Trends for 1973 
Data for the per i od J u l y  1 5  to August  30 ,  1 973 , i nc l ud i ng  four co l ­
l ecti on i nte rval s ,  are s hown i n  Tab l e 37 . F or  J u l y  1 5  to J u l y  28 , 1 973 , 
when a n umber of  smal l thundersto rms occu rre d ,  throughfa l l concentrat i on 
was 1 1 . 1 4 mg/1 for DOC based o n  four rep l i cate s amp l e s .  Total  ra i nfa l l 
was 7 . 2 1 em , a va l ue  somewhat h i gher  than the  h i s tor i c mea n .  T h i s DOC 
conce ntrat i on  compared we l l  wi th  the 1 974 trends , be i ng  s omewhat h i gher 
than that for J u ne 1 974 (a  month  wi th somewhat l es s  rai nfa l l )  and  v i r­
tual l y  i denti ca l  to that i n  Septembe r  1 973 (when a s i m i l ar amou nt of  
ra i n  fe l l ) . No F PO C  data we re avai l ab l e for t h i s per i o d .  
For  t h e  next three c o l l ecti o n  per i ods ( J u l y  29  through August  30 , 
1 973 ) , data for  DOC and F POC  i n  both throughfa l l and i nc i dent  prec i p i ­
tat i o n  we re rea l i zed . Concentrat i o n s  of  the two o rgan i c  fo rms d i ffered 
i n  the i r  re l ati ons h i p  to v o l ume of  rai nfal l for both throughfa l l and 
i nc i dent prec i p i tati on .  For  throughfa l l ,  F POC  concentrat i o n  var i ed i n­
vers e l y  wi th v o l ume of  rai nfa l l .  DOC concentrati o n s , wh i l e  l owe s t  i n  the  
f i rst  storm (wi th h i ghest rai nfal l ) ,  were h i gher  i n  the th i rd storm 
( rai nfa l l of  1 . 95 em) than i n  the second ( 0 .  78 em) . DOC concentrat i ons  
dur i ng thes e  l as t  two storms were h i gh ( 1 2 . 44 and 5 . 88 mg/1 ) ,  be i ng s u r­
passed  o n l y  by the 32 . 23 mg/1 DOC i n  J u l y  1 974 . F POC  co nce ntrat i o n s  were 
l owe r than i n  1 974 . The l ow co ncentrat i ons  of  both DOC and FPOC i n  the 
f i rst  storm were con s i stent wi th the p rev i ou s l y  s hown negat i ve re l at i o n­
s h i p  betwee n  organ i c  concentrat i on and v o l ume of  rai nfa l l .  
Ta b l e  37 . S umma ry of  Res u l ts of M i d-Summer 1 97 3  Sampl i ng for Concentrat i on  of Organ i c  Carbon i n  Through­
fal l , I nc i dent Preci pi tati o n , and  Canopy Contri but i on i n  t he  Wes t Fork of  Wal ker Branch . 
Col l ecti on I nterval  
Carbon Source 7/1 5-7/28 7/ 29-8/05  8/ 06-8/ 1 5  8/ 1 3-8/30 7 / 29�8/30 
Ra i nfal l Vo l . ( em )  7 . 2 1 7 . 04 0 . 78 l .  96  9 . 78 
Throughfa l l 
Concentra t i o n  (mg/ 1 ) 
DOC 1 1 . 1 4 6 . 1 5  1 2 . 44 1 5 . 88 9 . 78 
FPOC l .  1 8  3 . 64 2 . 96 1 . 89 
TOC 7 . 33 1 6 . 08 1 8 . 84 1 1 . 1 2  
Re l ati ve Co n tr i buti on 
% DOC 0 . 84 0 .  77  0 . 84 0 . 83 
% FPOC 0 . 1 6  0 . 23 0 . 1 6  0 . 1 7  
I n c i dent Prec i p i tat i on 
Concentra t i on (mg/ 1 ) 
DOC 3 . 55 6 . 56 3 . 88 3 . 94 
FPOC 0 .  3 1  0 .  7 2  1 .  2 7  0 . 6 1 
TOC 3 . 86 7 . 28 5 . 1 5  4 . 55 
Re l a ti ve Con tr i buti on 
%DOC 0 . 92 0 . 90 0 . 7 5 0 . 87 
% FPOC 0 . 08 0 . 1 0  0 . 2 5 0 . 1 3  
Canopy Remova l 
Co ncentra t i o n  (mg/ 1 ) 
DOC 2 . 60 5 . 88 1 2 . 00 5 . 29 
FPOC 0 . 87 2 . 92 1 . 69  1 .  28  
TOC 3 . 47 8 . 80 1 3 . 69 6 . 57 
Re l a ti ve Con tri buti on 
%DOC 0 . 75 0 . 67 0 . 88 0 .  81  
% FPOC 0 . 25 0 . 33 0 . 1 2  0 . 1 9  N (51 w 
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For  i nc i dent  prec i p i tat i o n , DOC concentrat i o n  was i nvers e l y  re l ated 
to vo l ume of ra i nfa l l ,  wh i l e  FPOC concentrat i o n  was h i gher  i n  the th i rd 
s torm (wi th 1 . 96 em of  ra i nfa l l )  than i n  the second (wi th  0 . 78 em of 
rai nfa l l ) .  However ,  fo r DOC , the concentrat i o n  for the f i r st  and t h i rd 
s torms d i ffered by o n l y  1 0% ,  wh i l e  there was a 3 . 5 - fo l d d i fference  i n  
vo l ume o f  ra i n fa l l .  DOC concentrat i o n s  i n  i nc i dent p rec i p i tati on we re 
h i gh ( 3 . 55- 6 . 56  mg/1 ) but , based  o n  the 1 974 data , were cons i s tent  wi th 
vo l ume of prec i p i tat i on .  FPO C  concentrat i o n s  i n  i nc i dent p rec i p i tat i o n  
var i ed from 0 . 3 1 t o  1 . 27 mg/1 . These  were l ow va l ues  cons i der i n g  the 
t i me o f  year and l ow vo l ume of  prec i p i tati o n , w i th  that for the f i rst  
s torm b e i ng  the l owes t  F POC c once ntrati on i n  i nc i dent  p rec i p i tat i o n  re­
corded i n  the study .  
Trends for canopy removal  fo l l owed those  for thro u ghfa l l ,  w i th con­
centrati on s  attr i b utab l e to  th i s  s ource of  2 . 60 to 1 2 . 00 mg/1  for DOC 
and 0 . 87 tO 2 . 92 mg/1  fo r F PO C .  For  both organ i c  forms , the f i r st  storm 
had the l owes t  concentrat i ons , b ut o n l y  F POC s howed a co n s i s tent  i nverse  
trend  between  concentrat i o n  and vo l ume o f  ra i nfa l l for a l l three storms . 
For  the  3 1 - day per i od ( J u l y  3 1  to August  30 ) , concentrat i o n s  of  
DOC , FPOC , a nd TOC  i n  throughfa l l were 9 . 23 , 1 . 89 ,  and l l .  1 2  mg/ 1 , re­
specti ve l y ,  wi th 9 . 78 em of  p rec i p i tati o n .  Based on these  data , DOC 
c oncentrat i ons  were a l i tt l e l ower than expected re l at i ve to the 1 974 
data , the l owe r va l ues b e i ng  due to l ow concentrat i o n s  a s s oc i ated wi th 
the sto rm of J u l y  29- 3 1 , dur i ng  wh i ch most of  the ra i n  fe l l .  FPOC con­
centrat i o n s  were l ow cons i der i ng the vo l ume of  prec i p i tat i o n .  August  
1 974 , wi th a l most  two t i mes  as much prec i p i tati o n , had  F POC  conce ntra­
t i ons  50% h i gher . 
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F o r  i nc i dent  prec i p i tat i on f o r  t h e  enti re month , D O C  conce ntrat i o n  
was 3 . 94 mg/ 1 , wh i l e  FPOC was 0 . 6 1 mg/1 , for a total mean organ i c  c oncen­
trati o n  of  4 . 55  mg/ 1 . Thi s mo nth l y  mean for DOC was s i m i l ar to that fo r 
October 1 97 3 .  However , the FPOC  concentrat i o n  o f  0 . 6 1  mg/ 1 was the l ow­
est  month l y  mean concentrati o n  for FPOC found  dur i ng the ent i re study .  
For the 3 1 - day peri od , canopy contr i b ut i on was 5 . 29 mg/1 DOC and 
1 . 25 mg/ 1 FPOC , for a tota l canopy remova l  o f  6 . 57 mg/ 1 . F or  th i s per i od  
DOC , a s  a percent  o f  tota l organi c l oad , decreased from 87% i n  i nc i dent 
prec i p i tati o n , to 83% i n  throughfa l l ,  to 8 1%  for canopy remova l . These  
rati o s  of  DOC  to F POC  were among  the h i ghest  recorded d ur i n g  the  study ,  
espec i a l l y  for growi ng  season  c o l l ect i ons . 
These  re s u l ts i nd i cate that mo nth l y  mean concentrat i on i s  not  neces­
s ari l y  equ i va l ent  to that found  duri n g  one  s torm of  equa l  v o l ume . A mo nth 
wi th many smal l storms wou l d be  expected to have a h i gher concentrat i o n  
of  organ i c s f o r  a l l components ( throughfal l ,  i nc i dent  prec i p i tat i o n , 
canopy remova l )  than  one  domi nated by one or two maj o r  rai nfa l l events . 
Th i s was prev i o u s l y  i nferred from the l ow concentrat i o n s  i n  Augus t  1 974 , 
when  the 5- day storm at the e nd of  the month domi nated ra i n fal l for the 
peri od .  Smal l e r storm events , fa i r l y  equa l l y  spaced i n  t i me , wo u l d a l l ow 
maxi mum rep l en i s hment of the atmo sphere and canopy s o urces  of  organ i c  
mater i a l  i n  i nc i dent prec i p i tati on  and throughfa l l .  
Because the l arge st storm ( J u l y  29 - August  l )  had the l owe st  con­
centrat i o n s  of  both DOC  and F POC i n  throughfa l l ,  i nputs  we re v i rtua l l y  
the same as  thos e  for the Augu st  1 2- 30 co l l ecti o n , when ra i n fa l l wa s 
o n l y  about one-th i rd as muc h .  Based o n  prev i ous  res u l ts of  regre s s i on 
ana lyses  for i nputs vs vo l ume of throughfa l l ,  these  re s u l ts were expec­
ted.  
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For the th ree c o l l ect i on per i ods combi ned , total throughfa l l i nputs 
were 1 0 . 09 ,  2 . 02 ,  and 1 2 . l l  kg/ha for DOC , F PO C , and  TOC , re spect i v e l y .  
DOC i nputs were t h e  h i ghest recorded fo r any o n e  month dur i ng  t h e  study ,  
be i ng s i m i l ar to those  for September 1 97 3 .  For  F POC , i np uts were l ower 
than for any other  month of  the  growi ng  seaso n .  
For  i nc i dent  p rec i p i tat i o n , DOC i np uts were q u i te h i gh ( 4 . 5 9  kg/ha)  
be i ng  exceeded o n l y  by the month l y  mean for  May 1 974 , dur i ng wh i ch t i me 
1 7 . 8 1 em of  rai n fe l l .  F POC  month l y  i nput was 0 . 69 kg/ha , the l owe s t  
month l y  mean recorded duri ng  t h e  s tudy .  For  t h e  i nd i v i dua l  c o l l e ct i o n  
i nterva l s ,  DOC i np uts var i ed wi th throughfa l l v o l ume , w i th the August  
5- 1 2  peri od , wi th the l owes t  rai nfa l l ( 0 . 78 em) , contr i but i n g  more DOC 
than wou l d be  expected based on vo l ume of throughfa l l a l one , due  to the 
presence o f  a con s i derab ly  h i gher DOC concentrati o n .  F POC  s howed l es s  
coi nc i dence wi th  the pattern o f  throughfa l l v o l ume , wi th  the h i ghest  i n­
put recorded for the l ast  s torm ( i ntermed i ate v o l ume of  throughfa l l ) .  
Total i np uts from canopy remova l  ( 6 . 84 kg/ha)  were l ower than those  
fo r August  1 974 , due  agai n to the l owe r contr i b ut i o n  by  FPOC  ( 1 . 13  kg/ 
hr) . I n  fact , i np uts of DOC were greater i n  August  1 973  than i n  August  
1 974 ( 5 . 50 kg/ha  v s  4 . 37 kg/ha) .  
For  the i nd i v i dual  c o l l ecti o n s , DOC canopy i np uts  from the c anopy 
were not re l ated to vo l ume of  rai nfa l l ,  wh i l e  those  for F POC  we re d i rect­
ly re l ated . Th i s was so , even though concentrat i o n  of  F POC  was i nv e rs e l y  
re l ated to v o l ume of  prec i p i tati o n , due to the smal l e r ra nge of  FPOC  
va l ues  ( 0 . 87- 2 . 92 mg/1 ) compared to those for  v o l ume of  ra i n fa l l 
( 0 . 78- 7 . 04 em ) .  
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So i l Water 
Mean concentrati ons  of  DOC for each  samp l e  per i od  are presented for 
each cover  typ e  i n  F i gure 65 . See  Tab l e B7 , Append i x  B ,  for these  mean s 
± one s tandard error .  The d i scont i n u i ty i n  the f i g ure for the per i o d  en­
compas s i ng August  16 to November  21 , 1973 was due mai n l y  to d ry s o i l wi th 
i ns uffi c i ent  quanti t i e s  of  s o i l water  be i ng c o l l ected to a l l ow for  s amp l e 
a na l ys i s ;  howeve r ,  the  per i o d  from October 28 to Novembe r  21 , 1973 , when 
s o i l water  was present , was not s amp l e d .  
Wi th  m i nor  excepti ons , t h e  month l y  mean D O C  concentrat i o n s  for 
c hestnut oak  ( C O )  and  oak- h i c ko ry (OH ) cover type s  were  h i gher  than  those  
for  the p i ne ( P )  and ye l l ow pop l ar ( Y P )  cover  types .  A l s o  seen  were 
h i gher  read i ngs i n  the m i d - s ummer to m i d-wi nte r per i o d  for a l l cover  
types , wi th  l owes t  readi ngs ( espec i a l l y  for p i ne and ye l l ow p op l a r )  found  
duri ng  the  m i d-wi nter through  l ate spr i ng  peri o d .  The l ow va l ue for  the 
oak- h i c ko ry typ e  i n  November  s hou l d b e  eval uated wi th caut i o n , s i nce  i t  
was based  o n  o n l y  one  samp l e and i s  not a mean . Y e l l ow p op l ar a nd  p i ne 
mean conce ntrat i o n s  were l ow ( 1 . 0 mg/1 o r  l es s )  through  the l ate w i nter 
and spr i n g .  Lowes t  means for chestnut oak  ( 0 .  74 mg/1) and oak- h i c ko ry 
( 0 . 87 mg/1 )  were found dur i ng the  February 15  to March 8 ,  1974 per i od , 
the s e  means l ower than that for the p i ne type ( 0 .  92  mg/1 )  for th i s  
peri o d .  Reas o n s  for l ow read i ngs  fo r th i s  per i od  for the  chestnut oak  
a nd  oak- h i c ko ry forest types  were apparent ly  not  re l ated to  conce ntra­
t i on of  DOC i n  throughfa l l dur i ng February ,  a s  meas ured wi th co l l ectors 
a l ong the stream channel  ( se e  F i gure 27 , page 1 6 1 ) .  Feb ruary mean con­
centrat i o n  of DOC i n  throughfa l l was 3 . 22 mg/ 1 , a re l at i ve l y  h i gh va l ue 
cons i der i ng  the l ow January and March means . A l though the fore s t  type  
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F i gu re 65 . Mea n  Concentrat i on s  o f  DOC i n  the  Four  Fore s t  Type s 
on  Wa l ker  Branch  Waters hed fo r the  Co l l ect i o n  Pe ri ods  from J u l y  1 9 73  
to Mi d - June  1 974 . 
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a l ong the stream system i s  a compos i te of  ye l l ow pop l ar and the two oak  
types ,  d i ffe rences  i n  wi nter c oncentrat i ons  between  cover  type s  s hou l d 
not b e  great , and these  va l ues  s h ou l d  be  represe ntat i ve  of  co l l ect i ons  
made i n  any of  the dec i duous  fore s t  types . 
Peak  DOC concentrat i ons  occurred duri ng  the  l as t  ha l f of  J u l y  for  
the chestnut  oak  and yel l ow pop l ar type s  ( 2 . 08 mg/1 and  1 . 75 mg/1 , re­
specti ve l y ) , wh i l e  the oak- h i c ko ry ( 2 . 60 mg/1)  and p i ne typ e  ( 1 .  70  mg/1)  
s howed peaks i n  the  f i rst  h a l f of  D ec ember .  The  former  i nterva l ( l ate 
J u l y )  corresponded to a per i od of  h i gh throughfa l l o rgan i c  carbon ( DOC  
c oncentrat i o ns 11 . 14 and 6 . 15 mg/ 1 for the per i ods  J u l y  15 - 28  and  J u l y  
28 - August  5 ,  respecti ve l y ) , a n d  the l atter was the per i o d  o f  l owes t  
ra i nfa l l f o r  wi nter ( 5 . 36  cm/20 days ) .  T h e  peak  i n  the  p i ne type  a t  
thi s t i me was pos s i b l y  d u e  to retent i o n  of  fo l i age  i n  the  con i fer s tand , 
l eadi ng to h i gher  c oncentrat i o n s  of  DOC i n  throughfa l l ,  whi l e  dec i duous  
s tands were v i rtua l l y  l eafl e s s .  However , h i gh concentrat i o n s  o f  DOC i n  
s o i l water i n  the  p i ne stand d i d  not cont i n ue through  the  dormant season . 
Henderson  et  a l . ( 1977a)  reported comparat i v e l y  h i gher  potas s i um ,  ca l ­
c i um ,  and magnes i um concentrat i o n s  i n  throughfa l l d ur i ng  the do rmant 
season  u nder the p i ne cover typ e .  
Overa l l ,  o rgan i c  carbo n concentrat i ons  were ve ry l ow wi th a range 
of  mean conce ntrat i ons  ( fo r  a l l cove r types ) of 0 . 62 to 2 . 60 mg/1 , wi th 
the second h i ghest  mean be i ng  2 . 25 mg/1 . As s uc h , they general l y  appeared 
to be  i ndependent of  concentrat i on of  DOC i n  throughfa l l .  
Data for s o i l water conce ntrat i o n s  we re f i rst  s tati st i ca l ly  ana l yzed 
u s i ng a 2-way factor i a l  ANOVA , wi th date (of c o l l ecti o n )  and cov e r  type 
as  mai n e ffects . At certa i n  t i mes  of the year , s o i l wate r was present 
i n  o n l y  a few of  the twenty- fo u r  l y s i meters , tho s e  l ocated i n  the most  
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moi s t  p l ots ( ge ne ra l l y  ye l l ow pop l ar  type ) .  D ata for those  samp l i ng i n­
terva l s were not u s ed i n  the  ANOVA , w i th o n l y  those  per i ods  y i e l d i ng  at 
l east one observ at i o n  from each  cover  type i nc l uded i n  the ana lyses . 
D ata were fi rst  tes ted  and found to conform to the c r i ter i a for n orma l ­
i ty ,  s o  no  trans fo rmati o n  was necessary .  
Re s u l ts  o f  the  i n i t i a l ANOVA are p resented  i n  Tab l e 3 8 .  A s  can  be  
seen , both mai n  effects were  h i gh l y  s i gn i fi c ant , wi th  the  i nteracti on 
term not s i gn i f i cant ( P r> F  = 0 . 05 ) .  S i nce the  i nterac t i o n  term was not 
s i gn i f i cant , the seasonal  trends for a l l cover types  were s i m i l ar ,  as  
can be  seen i n  F i gure 65 , and  the ANOVA was run  agai n ,  wi th the i nter­
act i o n  term l eft out .  I n  t h i s way , the  e rror mean  s quare for  s u b sequent  
mu l t i p l e means  tests  was determi ned .  Res u l ts  o f  t h i s ANOVA are a l s o  
p resented i n  Tab l e 38 .  
To determi ne  d i fferences  among  l ev e l s of  each mai n effect ( e i ther  
fore st  type  o r  date ) , m u l t i p l e means  p rocedures  ( s ee K i r k  1968 ) were 
uti l i z ed .  A l l pos s i b l e  pa i rwi s e  compar i son s  were  made , wi th the error  
l eve l  set  at P r>T = 0 . 05 and Tukey 1 s t ( 0 . 707 x s tudent i zed  range )  u s ed 
to determi ne s i gn i f i canc e .  
Re su l ts of  the  mu l t i p l e means tests f o r  c o v e r  type  d i ffe rences  
( Tab l e 39)  for conce ntrati o n  o f  DOC s how that over  a l l dates , both chest­
n ut oak  and oak- h i c ko ry we re s i gn i f i cant l y  d i ffere nt from both p i ne and  
ye l l ow pop l ar ,  b ut  c hestnut  oak was not  s i g n i f i cant ly  d i ffere nt  from 
oak- h i c ko ry and p i ne  was not s i gn i fi cant l y  d i fferent from ye l l ow pop l a r .  
Res u l ts  o f  t h e  mu l ti p l e  means tests  f o r  date e ffects a r e  s h own i n  
Tabl e 40 . Wi th m i nor  excepti o n s , means fal l i nto two g ro ups . Means  fo r 
the per i od  J u l y  19 , 1973 to January 10 , 1974 fo rm o ne group , wi th mem-
Tab l e 38 .  Two-Way Ana l ys i s  of  Var i ance for  Concentrat i o n  of  DOC 
i n  So i l Water o n  Wa l ker B ranch  Wate r s hed  for  the 
C o l l ecti o n  Per i ods from J u l y  1973 to M i d-J u ne 1974 , 
wi th  Date and Cover Type  as  C l ass  Vari ab l e s .  
Degrees of  
Vari ab l e F reedom F P r> F  
Date 11 7 . 56 O . OOOls d  
Cover  Type 3 8 . 39  0 . 0015d 
Date/Cover  Type 3 3  0 .  72  0 . 866ln s  
I nteracti o n  
Note : sd  = s i gn i f i cant d i fference ; n s  = not  s i gn i f i cant .  
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Tab l e 39 . Res u l ts of  the Mu l t i p l e Means  Tests for  Cover  Type  Effects 
(Over A l l Date s )  for Conce ntrat i o n  o f  DOC i n  S o i l Water  for 
the Per i od J u l y  1973 - J u ne 1974.  
Cover  Type  
Oak- Ye l l ow 
Cover Type  H i c ko ry P i ne Pop l ar 
C hestnut Oak  1 .  04 ns  5 . 85s d  5 .  77s d  
Oak- H i c ko ry 4 . 96 s d  5 . 41s d  
P i ne 0 . 42n s  
Note : A l l tests  run at s tudent i zed  range/�2 = 2 . 57 ,  Tu key • s 
test at � =  0 . 05 ;  E rror mean s quare = 0 . 356 . 
Tab l e  40 .  Res u l ts o f  Mu l ti p l e  Means  Tes ts for  Date Effects (Over  A l l Cover  Typ e s ) for Conce ntrati o n o f  
D O C  i n  So i l Water o n  Wa l ker B ranch  Waters hed f o r  t h e  J u l y  1973- J u n e  1974 Per i o d .  
D ate 08/0 2 
1973 --
07/19 - 0 . 9 2
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bers  genera l l y  be i ng  s i gn i f i cant l y  d i fferent from those  o f  the second  
group , for  the  per i od  January 10  to J une  11 , 1974 . Means  wi th i n  each 
group were genera l l y  not s i gn i fi cant ly  di fferent from each other .  
To determ i n e  i f  any s i gn i f i cant re l ati o ns h i p  ex i s ted  betwee n  the 
quant i ty of  water pas s i ng through the s o i l profi l e  and  organ i c  carbon 
concentrat i o n  i n  each fores t  typ e , regres s i o ns  were performed u s i ng 
vo l ume o f  i nf i l trati o n  as the i ndependent ( c l a s s  vari ab l e ) and concen­
trat i o n  of DOC as  the  dependent vari ab l e .  Vo l ume o f  i nfi l trat i o n  was 
ca l c u l ated by s umm i ng the dai l y  va l ues  for i nfi l trati o n  from o utputs  of  
P ROSPER  ( u s i ng e nv i ronmental  data from the  waters hed and  from a nearby 
weather  s tati o n ) . Ana lyses  fo l l owed the procedures de s c r i bed  by S o ka l  
and Roh l f ( 1969 )  for regre s s i on wi th more than  o n e  obs ervat i o n  fo r the 
dependent vari ab l e fo r each observat i o n  of  the  i ndependent vari ab l e .  As  
s uch , i n i t i a l 1-way ANOVA 1 s  ( one for each cover type )  were performed to 
determ i ne  i f  a ny s i gn i f i cant d i fferences i n  carbon concentrati on occur­
red dur i ng the s tudy .  I f  s i gn i f i cance  was ach i eved ( P r>T= 0 . 0 5 ) , the 
s um o f  s quares was u s ed i n  s ub sequent ca l c u l ati on s . If  no s i gn i f i cance 
was found , ana l ys i s  for the parti c u l ar  cover type  ceas e d .  Res u l ts of 
i n i t i a l ana l yses  are prese nted i n  Tab l e 41 , where s i gn i f i cant concentra­
t i on d i fferences  were found for a l l cover types  except chestnut  oak .  
Ana lyses  we re conti nued  for the three other cover types . The s um of  
s quares was part i t i o ned i nto dev i at i o n s  due  to regre s s i o n and those  from 
regre s s i on ,  and F rati os ca l c u l ated ( Tab l e  42 ) .  I n  no case  was a ny s l ope  
s i gn i fi cant l y  d i fferent from zero , confi rmi ng  that  there was  no  s i gn i f i ­
cant correspondence betwee n  DOC conce ntrat i on  and vo l ume o f  i nf i l trat i o n .  
Tab l e  41 .  Res u l ts o f  Regre s s i on Ana l yse s  for Concentrat i on o f  DOC 
i n  So i l  Water v s  Vo l ume o f  I nfi l trat i o n  for the  Peri od 
J u l y  1973 - June 1974 : I n i t i a l ANOVA 1 s  
Dependent I ndependent Cover 





I nfi l trat i on  co 
I n f i l trat i on OH 
I nf i l trat i on p 
I nf i l trati on yp 
NOTE : CO = Che s tnut Oak  
OH  = Oak- H i c kory 
P = P i ne 
YP  = Y e l l ow Pop l a r  
Mean Error Mean 
Square Square F P r> F  
0 . 700 0 . 692  1 .  01  0 . 4527 
1 .  209 0 . 2 14 5 . 65 0 . 0001 
0 . 795  0 . 228 3 . 49 0 . 0010 
1.  015 0 . 400 2 . 54 0 . 0012 
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Tab l e 42 . Res u l ts o f  Regres s i on Ana lyses  for Conce ntrat i o n  of  DOC 
i n  S o i l Water v s  Vo l ume o f  I nf i l trat i o n  for  the Per i o d  
J u l y  1973 - J u ne 1974 : S ubseq uent Ana lyses  
Dependent I ndependent 
Vari ab l e  Var i ab l e  Te s ta 
DOC I nfi  l trat i on 1 
2 
l og DOC I nf i l trati o n  1 
2 
DOC 1/I nfi  l trat i on 1 
2 
l og DOC l og I nf i l trat i o n  1 
2 
aTest 1 :  
Tes t  2 :  
D ev i at i ons  due to Regre s s i on 
Dev i ati ons  from Regre s s i on 
bco = Chestnut  Oak  
OH  = Oak  H i c ko ry 
P = P i ne 
YP = Ye l l ow Pop l ar 
en s  = not s i g n i fi cant 
sd = s i gn i f i cant d i fference 
OH 
0 . 22n s  
6 . 08s d  
0 . 11 n s  
6 . 70s d  
0 . 001n s  
6 . 21s d  
0 . 23 n s  
6 . 58s d  
Cover  Type b 
p 
0 . 003ns  
3 . 84s d  
0 . 43ns  
3 . 55 sd  
0 . 169n s  
3 . 77 sd  
0 . 22 ns  
3 . 49 sd  
Cr i t i ca l  F va l ues : 
4 . 9 6  
1 .  99  
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yp 
0 . 26ns  
2 . 72s d  
0 . 026 ns  
3 . 50s d  
1 .  43 ns  
2 . 43 s d  
0 . 96n s  
3 . 20 s d  
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A l though no  s tati st i ca l  c ompari s o n s  are p o s s i b l e between  thro ugh­
fal l and s o i l water DOC concentrat i o n s  s i nce c o l l ecti o n  per i ods d i ffered 
somewhat , a compari s o n  of month l y  mean concentrat i o n s  of  DOC i n  through­
fa l l and mean  concentrat i o n s  i n  s o i l water for s i m i l ar per i ods  was  made . 
Wh i l e  throughfa l l DOC concentrati o n s  vari ed ( dur i ng  the  months when  s o i l 
water was c o l l ected)  from 1 . 90  to 12 . 44 mg/1 , the h i ghest  concentrat i o n s  
o f  D O C  i n  s o i l water were o n l y  s l i ghtl y above t h e  l owes t  concentrati ons  
i n  throughfa l l .  T h i s aga i n ,  po i nts  to the genera l  i ndependence o f  DOC 
conce ntrat i o n s  i n  s o i l water from thos e  i n  throughfa l l .  
For  the per i od  J u l y  19 to August  2 ,  197 3 , DOC concentrati o n s  i n  
s o i l water ranged from 1 . 65  to 2 . 25  mg/1 , wh i l e  throughfa l l concentra­
t i ons  averaged 11 . 14 and 6 . 15 mg/1 , re spect i ve l y ,  for the J u l y  15 - 28 
and J u l y  28 to Augus t  2 ,  1973 per i ods . For the peri od  August 5 - 12 , 
1973 , throughfa l l DOC concentrati o n  was 12 . 44 mg/1 , wh i l e  concentrat i o n s  
i n  s o i l water ranged from 1 . 21  t o  2 . 04 mg/ 1 .  Thus , f o r  t h e s e  s ummer 
peri ods , s o i l water had much  l ower DOC conce ntrat i ons  than throughfa l l .  
Actua l l y ,  the  l as t  rai nfal l event ( 0 . 78 em) wi th 12 . 44 mg/1 DOC concen­
trat i on may never have reac hed the 75 em l ayer , due  to rap i d l y  d ry i ng  
so i l  cond i t i ons  dur i ng th i s  p er i o d .  Th i s  was the l as t  c o l l ecti o n  per i od  
of  the s ummer dur i n g  whi c h  enough  s o i l water was avai l ab l e for rep l i cate 
s amp l i ng ,  g i v i ng further i nd i cat i o n  that , fo r the peri od  endi ng  o n  August  
16 , 1973 , most  of  the recovered water may have  been  c o l l ected dur i ng  the  
ear ly  stages  of  the i nterval , repre sent i ng the effects of  the  l as t  por­
t i on  of  the l arge s torm of  J u l y  31 to August  1 .  As  s uc h , i ts res i dence 
t i me i n  the s o i l profi l e  wou l d  have been l onge r .  A l so , the overa l l con­
centrat i o n  of  DOC i n  throughfa l l du ri ng  the storm of  J u l y  31  to August 1 
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was not very h i gh ( 6 . 15 mg/1 ) , p o s s i b l y  contr i but i ng  to the l owe r va l ues  
for  s o i l water DOC concentrat i ons  i n  water co l l ected dur i ng  the f i rst 
two wee ks i n  August .  Mai er et  a l . ( 1976 )  found  total organ i c carbon 
concentrat i on s  i n  ti l e  l i ne s  ( dra i n s )  from exper i mental  p l ots i n  the 
Cottonwood R i ver  drai nage rang i ng  from 0 to 6 . 5 mg/1 , w i th  the average 
be i ng  3 . 2 mg/1 . Orga n i c  carbon l os s e s  vari ed  from 0 to 66 kg/ h a/day . 
They noted i nd i cati o n s  of  a d i rect re l at i ons h i p betwee n  f l ow rates from 
the p l ots  and o rgan i c  carbon conce ntrat i ons  (May to J u ne ) , wh i ch they 
attr i b uted to res i dence t i me o f  wate r i n  the prof i l e ,  wi th s horter res i ­
dence t i mes  favor i ng  l es s  decompo s i t i o n/retent i on and h i gher DOC l ev e l s .  
D uri ng the per i od  August  16 to September 28 , 1973 , the  severa l  c o l ­
l ect i on s  y i e l de d  s o i l water from o n l y  a few o f  the  twenty- four p l ots . 
For  the  f i rst i nterva l  (August  16 to September 13 ) ,  s amp l e s were avai l ­
ab l e fo r o n l y  the ye l l ow pop l ar type ( two sampl e s ) ,  wi th a mean DOC con­
ce ntrat i o n  of  1 . 26  mg/1 .  Th i s  was somewhat l ower than  the mean  for the  
p rev i ou s  i nterva l and , compared  to thro ughfa l l  means  of  15 . 88 mg/ 1 for  
the  per i od August  12- 30 and 11 . 33 mg/1 for  September , repre s e nted an  
o rder of  magn i tude decrease i n  concentrat i o n  of DOC . These  l ower con­
centrat i o n s  were probab l y  due to the l ong  per i od  o f  t i me the water re­
mai ned i n  the profi l e . The l as t  of August had very l i tt l e rai n ,  wh i l e  
the f i rst  ha l f of  September had near " no rma l " ra i n fa l l .  
For  the l as t  ha l f of  September  ( September  13 - 28) , s o i l water  was 
recovered  from one p l ot fo r ye l l ow pop l ar  and one p l ot for oak- h i c ko ry ,  
w i th the concentrat i ons  be i ng  0 . 85 and 1 . 94 mg/1 , re specti v e l y .  For  both 
p l ots , conce ntrat i on s  repres e nted a cons i derab l e reduct i o n  over thos e  i n  
throughfa l l (mean for September  for DOC of  11 . 33  mg/1 ) .  
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Unfo rtu nate l y ,  s o i l water s amp l es were not c o l l ected for the peri od  
from l ate October  to m i d- November ,  the  f i rst per i od for wh i ch s o i l water  
wou l d have  been  avai l ab l e  for  s amp l i ng s i nce m i d-Augu st .  O n  Octobe r  28 , 
a rai nfa l l of  4 . 82 em occurred , and three days  l ater another centi meter 
of rai n fe l l ,  recharg i ng the watershed .  I t  wou l d  be  expected , from the  
avai l ab l e i nfo rmati o n o n  o rgan i c  l i tter l each i ng ,  that  h i gh concentra­
t i o n s  of DOC i n  s o i l water were pos s i b l e .  DOC conce ntrati o n s  i n  through­
fal l were fai r l y  h i gh for  October ( 8 . 59  mg/1 ) , b e i ng  of  the s ame o rder  
o f  magn i tude as  the val ues  for  J u ne . By  October 28 , l eaf s enescence  had 
a l ready p rogre s sed  s ub stanti a l l y ,  a s  can  be  a s s umed f rom the we i ght  
l os s e s  s h own i n  the  wor k  of  Gr i zzard et a l . ( 1976 ) .  The i r  data s h owed 
s ubstanti a l  p re-absc i s s i on decreases  ( averag i ng  28%)  i n  d ry we i ghts o f  
the l eaves o f  e i g ht dec i duous  spec i es of  trees  o n  Wal ker Branch water­
s hed .  Tu l i p  pop l ar s howed a s harp dec l i ne ( 23%) beg i nn i ng i n  ear ly  
Augu s t , con s i s tent wi th the  ear l y  l eaf  fa l l  f or  th i s  spec i es ( l ate Octo­
ber) . Moc kernut h i c ko ry l os t  32% ,  wi th a l most a l l the dec l i ne after mi d­
Octob e r .  Map l e l o st  51% of  i ts dry we i ght , aga i n mai n l y  dur i ng the  l as t  
ha l f of  Octobe r .  B l ac k  gum l os t  6 2% ,  a l l dur i ng  the f i r st  h a l f o f  
Octobe r .  Wh i te oak , wh i ch had l atest l eaf fal l of  the dec i duous  spec i es 
tested , l os t  most of  i ts we i ght ( app roxi mate l y  27%) after November 1 .  
C hestnut o a k  and red oak , wi th  the heav i es t  l eaves , 1 o s t  much l e s s  
we i ght ( l es s  than 10%) wi th the l o s s  occurri ng dur i ng  l ate Octob e r .  The 
p i ne spec i es ( l ob l o l l y  and s ho rt l eaf)  s howed no  c l ear i nd i cati on of  
we i ght l o s s  dur i ng a utumn , but  th i s  may have been  due more to the  par­
t i cu l ar age c l a s s  of  need l e s  samp l ed i n  the s tudy .  Th i s  i s  i n  c o ntrast 
to the  wor k  of  V i ro ( 1955 ) , who s howed that c o n i fer ( P i nu s  and P i cea)  
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need l e s l o s t  40-44% of  d ry we i ght dur i ng ye l l owi ng . For  the major i ty of  
the  dec i duous  spec i e s stud i ed by  Gr i zzard et  a l . ( 1976 ) , the g reatest 
we i ght  l os s e s  occurred dur i ng l ate October .  Th i s  was a l so  the per i od  of 
maxi mum l i tterfa l l ( s ee F i g ure 6 ,  page 57  of t h i s study and F i gure 3 of 
Gr i z zard et  a l . 1976 ) .  Thus , a l arge amount o f  fre s h l y  fal l en ,  re l a­
t i ve l y  un  1 eached 1 eaf mater i a 1 was on  the forest  f l oor  p r i o r  to the 
s torm on  October 28 . For  the month o f  October , re l at i ve l y  l i tt l e ra i n­
fal l had been  recorded p r i o r  to th i s  s to rm .  
A rap i d  decrease i n  the amount o f  water- s o l u b l e s u bs tances d u r i ng 
the i n i t i a l per i o d  o f  decompo s i t i o n  o f  l i tter has  been s hown by many 
workers (Wa ksman et a l . 1928 , Me l i n  1930 , Watson  193 2 , Broadfoot and  
P i erre 1939 , Mattson  and  Koutl e r-Andersson  1941 , C o l dwe l l and D e l ong  
1950 , and V i ro 1955 ) .  Wa ksman et a l . ( 1928) found  s ugars , starc he s , 
o rgan i c  ac i ds , and p rote i ns i n  the water- so l ub l e  fract i on  of  l eachate 
from fre s h  l i tter  d ur i ng  the f i rst  few days of  l each i ng .  These  s ub­
s tances are eas i l y  decomposab l e . Broadfoot and P i erre  ( 1939 ) , who ex­
tracted the wate r- s o l ub l e o rgan i c  matter  from the  fre s h l y  fa l l en l eaves 
of  a numbe r  of  spec i es , s howed a l arge degree o f  wi t h i n - spec i es var i a­
t i on for s ome spec i e s .  Beech l os s e s  ranged from 5% - 10% o f  l eaf we i ght , 
sycamore 8 . 8% - 10 . 1% , wh i te oak  10 . 9% - 14 . 8% ,  red oak  13 . 8% ,  s ugar 
map l e 19 . 3% - 20 . 2% ,  red map l e  26 . 4% ,  ye l l ow p op l ar 2 3 . 9% - 26 . 2% ,  dog­
wood 17 . 7% - 2 0 . 0% ,  b l ac k  wa l nut 4 .  7% - 13 . 9% ,  and horse chestnut 13 . 1% . 
S i m i l ar va l ues  were found for s ome spec i e s  by P l i ce ( 1934 ) and Co i l e  
( 1937 ) , a l though the l atter found h i gher mean va l ues  for wh i te oak  and 
dogwood .  
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Nykv i st  ( 1959a and b ,  1961a and b ,  196 2 )  found  one-day l each i ng 
rates of  fre s h  l eaf l i tter of  16 . 5% for ash , 12% for  a l de r ,  7% for  o a k ,  
3 . 8% f o r  beech , 1 0 . 8% for b i rc h , wh i l e  t h e  con i fers  P i n u s  syl vestr i s and 
spruce l os t  o n l y  1% .  L i ttl e addi t i ona l  l each i ng occ urred o n  s ub sequent  
days . He  found ear l y  l each i ng of  fre s h l y  fa l l en l eave s  to be i ndepen­
dent of  m i c roorgan i sms . V i ro ( 1955 )  found that the  l i tter of  mounta i n  
a sh  s howed greate s t  l each i ng o f  o rgan i c  matte r o f  the spec i e s te s ted , 
w i th l es s  from l arch  and a l der .  I n  most  cases  the b u l k of  the l eachate 
was removed at the f i rst  l each i ng .  He s howed that i n  the ear ly  s tages 
l eac h i ng accounted for most o f  the l os s  of  o rgan i cs , wh i l e  fo r the  l ate r 
s tage s , i t  accounted for l es s  than 10% of  the  l os s .  The percentage of 
s o l u b l e o rgan i c  matter was l arger for b road- l eaved p l ants than  for  co n i ­
fers . Mattson  and Kout l e r-Anders s o n  ( 1944) found  h i ghest  concentrat i ons  
o f  wate r- s o l ub l e  o rgan i c  matter i n  l eaf l i tter  o f  F rax i n u s  exc e l s i or and 
l owe s t  i n  P i nu s  syl vestr i s ,  the fo rmer havi ng  the  h i gher  decompo s i t i o n 
rate . S i m i l ar res u l ts were reported by B roadfoot and P i e rre ( 19 39 ) , who 
found a s i gn i f i cant corre l at i o n  b etween  i n i t i a l water- so l ub l e  orga n i c 
mate r i a l  and percent decompo s i t i on afte r s i x  months . Howeve r ,  m u l t i p l e 
corre l ati o n  res u l ts s howed that the i nf l uence o f  both  water- s o l u b l e 
o rgan i c  matter and n i trogen o n  the percent decompo s i t i on i s  exerted 
l arge l y  duri ng  the f i rst two months of  decompos i t i on ( afte r wh i c h  exce s s  
b a s e  content of  l i tter i s  t h e  dete rmi n i ng facto r ) . 
The se  d i fferences  i n  amo unt of  water s o l ub l e  mater i a l  l ead i ng  to 
d i fferent l each i ng a nd decompo s i t i o n rates may part i a l l y  exp l a i n  the 
l owe r conce ntrat i o n s  of DOC i n  s o i l water i n  p i ne s tands . Th i s  re l ates 
both to l eac h i ng  wh i l e  o n  the tree ( as seen by we i ght l o s s  dur i n g  s e ne­
scence ) , and for the fres h l y  fal l en l i tter .  
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Thomas ( 1970 ) , s tudy i ng  l eaf decomp os i t i o n o n  Wa l ke r  B ranch  water­
s hed , attri buted we i ght l os s es  of l eaves  on  l and  dur i ng  the fi rst  e i ght 
weeks mai n l y  to l eachi ng o f  water- s o l u b l e mater i a l . These  perc entage 
l os s e s  were 2 9 . 3% for Ace r ,  2 2 . 3% for L i r i ode ndro n , and 6 . 8% for Que rc u s . 
Confi rmat i o n  of  these  l each i ng l os s e s  was obta i ned i n  l aboratory streams , 
where percentages l eached i n  24 hours  were Ace r , 2 5 . 0% ;  L i r i odendro n , 
24 . 0% ;  and Querc u s , 3 . 7% .  An add i t i ona l  24 hours removed l es s  than  1% 
o f  the  we i ght from a l l spec i e s .  G o s z  et a l . ( 1973 ) , i n  the i r s tu dy at 
H ubbard Broo k ,  attri buted a l l we i ght l os s e s  of l i tter dur i ng  the f i rst  
month  to l eac h i ng .  They found we i ght l os ses  i n  the o rder  ye l l ow b i rc h > 
s ugar map l e > beec h .  F i na l l y ,  Anderson  ( 1973a) , wh i l e  study i ng we i ght 
l os s e s  i n  c hestn ut and beech  l eaf  l i tter ,  s h owed that carbon  l os s e s , 
wh i ch we re d i rect l y  proport i ona l  to we i ght l os s e s  over  a year of  decom­
po s i t i on , were p r i mar i l y  due to l eac h i ng ( 75% for chestnut  and  100% for 
beech ) ,  wi th  m i crob i a l b reakdown re l at i ve l y  m i nor .  
Another  p o s s i b l e  exp l anati o n  fo r l ow DOC  concentrat i o n s  i n  s o i l 
water over  the who l e  year , re l ated to the amount  o f  t i me water was i n  
contact wi th  the s o i l p rope r , i s  decompo s i t i o n  o f  the l eachate i ts e l f .  
Waksman e t  a l . ( 1928) and Nykv i st ( 1959)  found that the  amount  o f  water­
so l ub l e  o rgan i cs i n  l eaf l eachate decreased  wi th per i od of  decompos i ­
t i on , s howi ng  that the wate r- so l u b l e forms are read i l y  decomposed . 
Ny kv i s t ( 1959)  s tated that two d i fferent type s  of  water- s o l u b l e o rgan i c s 
ex i s t  i n  l i tter ,  that from fre s h  l i tter and that formed dur i n g  decompo­
s i t i o n ( e . g . , o rgan i c  ac i ds ) .  He found that 50% of  the o rgan i c  s ub­
s tances  i n  l i tter extracts decomposed after 42 days . S i m i l ar i nd i c at i ons  
o f  rap i d  uptake o f  DOC by mi crof l ora , i n  th i s case  i n  the s tream 
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systems , were prov i ded by Hynes  et a l .  ( 1974) a n d  McDowe l l  a n d  F i s her 
( 1976 ) .  
Concentrat i o n s  were i ntermedi ate for the November  2 9 , 1973 c o l l ec­
ti on , wi th  the l ow va l ue  fo r oak- h i c ko ry type  based  o n  o n l y  one  va l u e .  
A l arge vo l ume o f  water passed  through the s o i l prof i l e  dur i ng t h i s 
peri od , a s s oc i ated wi th the storm o f  November  27  - 28 . Wh i l e  concentra­
t i ons  were l ow i n  throughfa l l ( 2 . 08 mg/1 ) , c oncentrat i o n s  i n  the s o i l 
water were about two-thi rds of  th i s  va l ue . Po s s i b l y  the  reas o n  s o i l 
water va l u e s  were not l ower was because  the water pas s ed through  the  
s o i l profi l e  s o  fast that  l i tt l e decompos i t i on and/or  upta ke by c l ays  i n  
the s o i l cou l d  occur .  
The h i gher concentrat i o n s  dur i ng  the per i od  November 29  to December  
18 , 1973  are  somewhat d i ffi c u l t to i nterpret due  to the  l ac k  of  through­
fal l data for that speci f i c per i o d .  DOC concentrat i o n s  for the month of  
December averaged 1 . 90 mg/1 , but  th i s  i nc l uded the  l arge storm o f  Decem­
ber 25 - 2 6 .  Perhaps the concentrat i o n s  were h i gher  dur i ng  the ear l i e r 
p art of  the month . Another pos s i b i l i ty i s  that there was s t i l l  an  appre­
c i ab l e res erve of  water- s o l u b l e o rgan i cs i n  the l eaf l i tte r to contr i b ute 
to the DOC l oad .  I t  i s  i nterest i ng  to note i n  th i s  regard that y e l l ow 
pop l ar  d i d  not s how th i s r i s e .  The l i tter of  th i s  spec i es wou l d  b e  
expected t o  have been  thorough l y  l eached dur i ng the  prev i o u s  rai n s . 
A l so ,  the res u l ts of  Gr i zzard et a l . ( 1976 )  s howed that 23% of  the dry 
we i ght  had been  l o s t  from y e l l ow pop l ar before  l eaf fa l l , wh i l e  fo r the 
domi nant oaks , an  average of o n l y  10% had been  l o s t .  
B i rc h  ( 1958) fo und  that more frequent wett i ng a n d  dryi ng  i nc reased  
l eac h i n g .  Afte r t h e  storm of  November  27 - 28 , there were fi ve days of  
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no rai n ,  four  of wh i ch had mi n i ma l  c l oud cover ( l e s s  than  30% ,  O RATD L 
1973 ) .  These  days  were a l s o  re l ati ve l y  warm ( maxi mum temperature 15 . 5° C )  
a factor wh i ch cou l d a l s o  i nc rease  l eac h i ng and decompo s i t i on ( Ny kv i s t  
1959a , 1961a , 1962 , Wi tkamp 1969 ) .  
From th i s  seasona l l y  h i gh va l ue  for ear l y  Decembe r ,  concentrat i o n s  
s tead i l y  dec l i ned  through t h e  March 28 , 1974 s amp l i ng c o l l ecti o n , wi th 
the oak- h i c ko ry and chestnut oak  fore s t  type s  exh i b i t i ng the l owes t  
va l ues  o f  the  year ( 0 . 87 and  0 . 74 mg/1 , respect i ve l y )  dur i ng  t h e  l ater 
March i nterval . January had a very l arge amo u nt of rai n spread over 19  
days of  the month , wi th 100% c l oud  cover o n  24 days and  o n l y  two days 
wi th l es s  than 50% c l oud cover .  Wi nd  was a l s o  at a seasona l  l ow ,  t hu s  
there was l i tt l e dry i ng of  the  l i tter dur i ng the  per i o d .  Th i s ,  comb i ned 
w i th l owe r i ng temperatures ,  l ed to l i tt l e l eac h i ng  of  the l i tte r on  the 
forest  f l oor  o r  l i tt l e decompo s i t i o n .  DOC l eve l s i n  through fa l l averaged 
2 . 19 mg/1 for the month , y i e l d i ng a range of reducti on of 25% ( oa k- h i c k­
o ry)  to 47% (ye l l ow pop l ar)  compared to s o i l water va l ues . 
Thomas ( 1970 ) reported that the  rate of  l os s  of  dry matter from 
1 eaves of three  spec i es ( Acer , L i ri ode ndron sp . , and Querc us  sp . ) o n  
l and o n  Wa l ker B ranch  watershed was very l ow from t h e  e i ghth through  the 
twenti eth wee ks (wi nter)  before acc e l erat i ng i n  spr i ng and s ummer due to 
more favorab l e  cond i t i on s  for decomposers . Th i s  further s u bstanti ates 
the l ow rate s of  l eachate contri b ut i o n  to s o i l water DOC i n  wi nte r .  
Qu i c k  pas sage of  t h e  l arge vo l ume o f  rai nfal l i n  January ( 24 . 84 e m )  p re­
vented much uptake or  exchange i n  the s o i l prof i l e ,  however , d i s a l l owi ng  
further  reducti o n  i n  the  DOC conce ntrati o n s . 
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February was n o t  as  wet as  January ,  b ut  was s ub s tanti a l l y  c o l der 
and had o n l y  one per i od of  three consec uti ve  days  wi th n o  meas u rab l e 
rai nfal l .  Thus , the  l i tter materi a l  remai ned wet and c oo l , wi th l i tt l e 
m i crob i a l acti v i ty and  l i tt l e  l each i n g .  DOC concentrat i o n s  i n  t hrough­
fa l l averaged 3 . 22 mg/1 for the month , a re l at i v e l y  h i g h  va l ue for  the  
wi nter month s .  The l ower s o i l water concentrat i o n s  ( 0 . 62  to 0 . 92 mg/1 ) 
for the per i od February 16 to March 8 ,  1973 , c o u l d have res u l ted from 
the fact that rai nfa l l was qu i te l i ght for the l as t  ha l f of  February , 
wi th no  maj or  storms occurr i ng . Thus , for most  of  the  per i o d ,  perco l at­
i ng water rema i ned i n  contact wi th the s o i l sys tem for s ome t i me .  The 
temperature d i fferenti al  between  the l i tter l ayer  and the s o i l l ayer  
c o u l d have  y i e l de d  d i ffere nt i a l  respon s e s , w i th c o l der temp eratures  at 
the s o i l s u rface l ead i ng to i nh i b i t i on of l each i ng ,  wh i l e  h i gher  tempe ra­
ture s at depth i n  the prof i l e  a l l owed some decompo s i t i o n or  geochem i ca l  
exchange . 
Beg i n n i ng  i n  the second  wee k  i n  Marc h , the cover type s  began to be­
have d i vergent l y .  O ne  pa i r ( o a k- h i c ko ry and chestnut  o a k) s howed general  
i ncreases  i n  concentrati o n s  i n  s o i l water fo r the rema i nder of  the wi nter 
and spri ng , wh i l e  the p i ne and ye l l ow pop l ar types  rema i ned l ow.  For the 
p i ne s tands , the l ower DOC l eve l s  were probab l y  due to overa l l s l ower  
rate s of  decompos i ti o n a l ong  wi th a l es s  read i l y  ava i l ab l e  poo l  o f  l each­
ab l e  (water- s o l ub l e )  organ i c matter .  
The d i fferenti a l  response  for the ye l l ow pop l ar vs  the chestnut oak  
a nd oak- h i c kory types  may b e  exp l a i ned as fo l l ows . Senes c i ng y e l l ow 
pop l ar l eaves , wi th h i gh concentrati ons  of  water- s o l u b l e organ i c  matte r ,  
were 1 e ached  thorough ly  dur i ng the per i od o f  senescence  ( fo 1 1  owi ng 
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abs c i s s i o n )  pr i or  to 1 eaf fa  1 1 .  S i  nee  they fe 1 1  ear l i er i n  the year 
than the oak l eaves , they p robab l y  a l s o  underwent  con s i derab l e l each i ng 
o n  the forest f l oor  duri ng  the t i me l eaf fal l was occurri ng  for the  oak  
spec i es .  Thus , a l arge proport i o n  o f  the  i n i t i a l b i omas s  was  p robab l y  
removed ear ly  from the  ye l l ow pop l ar l i tte r ,  wi th l i tt l e so l ub l e o rgan i c  
matte r rema i n i ng by spri ngt i me .  S i nce the overal l decompo s i t i on rate o f  
tu l i p  pop l ar i s  faster than for oaks , t h e  l i tter  l ayer s tandi n g  crops 
s hou l d have been smal l er at a l l t i me s . 
Broadfoot and P i erre ( 1939 )  found  that oaks produce l i tter whi ch 
decomposes  faster than  p i ne l i tter ,  b ut  much more s l ow ly  than  l i tter  of  
many other  hardwoods . They a l so  reported that green  need l e s  and l eaves 
decompose  cons i derab l y  faster than mature 1 i tte r , a d i fference they 
attri b uted at l ea st  i n  part to d i fferences  i n  water- s o l u b l e orga n i c  
matte r and other organ i c const i tuents . For the  oak  types , a l arger re­
s erve of  o rgan i c  materi a l  may have been p resent i n  the spr i ng and avai l ­
ab l e  for l each i ng  a nd/or decompos i t i on dur i ng th i s  t i m e .  
I n  th i s  regard , the res u l ts of  Ny kv i st ( 1961)  a n d  Kowa l ( 1969 )  are 
pert i nent . They s h owed that l each i ng of fre s h l y  fa l l e n dec i duous  l eaves 
l eads to acce l e rated l i tter breakdown through i ncreased  m i crob i a l  decom­
pos i t i on and pa l atab i l i ty to s o i l a n i ma l s ,  wh i ch was po s s i b l y  re l ated to 
the po lypheno l  content of  the l eaves ( Edwards and Heath 1963 , Heath and 
K i ng 1964 ) . Th i s may exp l a i n  why the greater we i ght  l os s  by decompos i ­
t i o n  occu rred duri ng  spri ng  for oak l i tte r ,  because  o f  the i r  h i gh p o l y­
pheno l  content and a cuti c l e wh i ch res i s ts l each i ng unti l i t  i s  b ro ke n  
down . 
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Thomas ( 1970 ) noted h i ghest  decompos i t i on rates for  the  three 
spec i es (Acer  rub rum , L i r i odendron t u l ipi fera and Quercus  a l b a )  he  
studi ed o n  Wa l ker B ranch watershed  occu rred duri ng  spr i ng  and s umme r .  
H i s  data ( see  F i gure  1 of  h i s  paper )  s howed that after i n i t i a l l each i ng ,  
decompo s i t i on rates a s  a percent o f  i n i t i a l we i ght , we re equ i va l e nt for 
L i r i odendron and Quercus . However , s i nce  a greater total amo unt  o f  oak  
l i tter wou l d be  p re se nt , a greater tota l contr i but i o n  m i ght b e  expected . 
W i t kamp and Frank  ( 1969)  fo u nd that wh i te oak  l eaves decomposed  at a 
faster rate than a l der o r  sycamore l eave s , wi th peaks o f  bacte r i a l  and 
fungal  pop u l ati on s  i n  the fa l l  and spr i ng .  Ny kv i s t  ( 1959a  and b ;  1961a 
and b ,  1962 ) , who stud i ed l i tter  l each i ng for a n umbe r of  dec i duou s  and 
con i fero u s  spec i es , found that i nc reas i ng temperatures i nc reased the  per­
cent o f  d i s s o l ve d  o rgan i cs l eached i n  one  day .  He  found the  greate st  
e ffect  o f  e l evated temperatures i n  the l eac h i ng o f  oak  l eaves . Gosz  et 
a l . ( 1973 ) a l s o  found that s umme r  was the per i od o f  max i mum l i tter  de­
c ompo s i t i o n .  They observed that nutr i e nt re l ease  from decompo s i ng l i tter  
was affected by n utri ents i n  the c urrent fa l l i ng l i tte r ,  p re c i p i tati o n , 
a nd throughfa l l .  Edwards ( 1974) found that the seasona l  pattern o f  total 
co2 evo l ut i o n  from the fo res t  f l oor  was a funct i o n  of  temperature i n  the 
L i r i  odendron fore s t  at Oak  R i dge . The same tempe rature dependence  has  
been s hown by a n umber of wo r kers  ( F roment 1972 , Re i ners  1968 , W i ant 
1967 , a nd Garrett and Cox 1973 ) .  I t  i s  i nte rest i ng  to note that E dwards 
and Harri s ( 1975)  attri b uted most of the co2 evo l ved i n  the L i r i odendron 
s tand to catabo l i c  proces s e s  ( p r i mar i l y  root resp i rat i on and m i c rob i a l 
p roce s s i ng of  s o i l o rgan i c  matte r )  b e l ow the l i tter l ayer .  P o s s i b l y  the 
re l at i ve l y  l ow va l ue  for l i tte r decompo s i t i on i s  re l ated to the 
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predomi nance of  l each i ng ear ly  i n  the year ( fa l l to e ar l y  spr i ng)  and  
cons equent remova l  of  s o l ub l e  o rgan i c  matter from the  l i tter of ye l l ow 
pop l ar .  
Another s o urce  o f  s o i l o rgan i c  carbon i nv o l ves  the root  sys tem and  
i ts a s s oc i ated rh i zosphe re mi c rof l o ra .  Edwards and Harri s ( 1975 ) repor­
ted two peaks for sma l l root ( 0 . 5 em)  b i omas s , one  i n  ear ly  March and 
o ne i n  September . They ca l c u l ated 450 g carbon/m2/yr sma l l root p roduc­
t i on , wi th annual  turnover o f  equa l  magni tude . They reported tota l 
carbon  l o st  annua l l y  as co2 from the forest f l oor  o f  1065 g/m
2 , wi th 42% 
f rom decay of dead roots , 35% from root resp i rat i o n and as s oc i ated m i ­
c roorga n i sms , 10 . 9% from 0 1  l i tte r ,  a n d  9 . 7% from 0 2  l i tter .  Thus , the  
c ontri b ut i o n  o f  orga n i c  matte r to s o i l water orga n i c carbon  from root 
decay cou l d b e  s ub stanti a l , i n  addi t i o n  to serv i ng  as  a s ub strate fo r 
decomposer  metabo l i sm .  
Barber a n d  Mart i n ( 1976 ) a n d  Mart i n (1977)  a l s o  s howed that s ub-
s tanti a l  l os s  of  o rga n i c  mater i a l  from l i v i ng p l ant roots  occurs . They 
found  i n  l aboratory exper ime nts  that greater s o i l resp i rat i o n occurred 
u nder non- ster i l e  cond i t i ons , b ut there was no e ffect o n  the  quant i ty o r  
qua l i ty of  the s o i l o rgan i c  carbon , i nd i cati ng  that s o i l mi c rof l o ra both  
s t imu l ated and decomposed o rgan i c s  from roots . They postu l ated that root 
decompos i t i on , i nvo  1 v i  ng conti nua 1 re 1 ease  of  1 ow mo 1 ecu l  ar  we i ght  
o rgan i cs  from dege nerati ng  ep i derma l and  cort i ca l  t i s s ue and s l oughed  
root  cap  mate ri a l , was  part  o f  the normal  root  deve l opment . Th i s  co u l d  
b e  fo l l owed by i nvas i on o f  ep i derma l and cort i ca l  t i s s ue by mi crof l o ra 
caus i ng exte n s i ve b reakdown of  ce l l wa l l s ,  and  fi na l l y ,  decompos i t i o n  o f  
the e ndoderma l ti s s u e .  The term these  authors u s e d  for t h e  re l eased 
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organ i cs from exte ns i ve ce l l degenerati o n  was 1 1 root l y s ate }' Expre s sed 
i n  terms of total carbon  recovered ( l ys ate p l u s  p l ant  we i ght ) , the l os s  
o f  carbon from wheat roots a t  s everal  temperatures  a nd a range o f  p l ant 
ages was 14 . 3 - 2 2 . 6% wi th a mean of  17 . 3%. Gri ffi n et a l . ( 1976 ) found 
for axen i c peanut p l ant c u l tures , 15% o f  the root carbo n was s l oughed  
per  week .  
Smi th ( 1976 ) noted cons  i derab 1 e vari ati o n ,  both quanti tati v e  and 
qual i tati ve , i n  the  exudate from the root t i p s  o f  d i fferent spec i es of  
trees  stud i ed at  H ubbard B rook , wi th  o rgan i c ac i d  re 1 ease  genera l l y  
be i n g  greater than r e  1 eas e of carbohydrates o r  ami no  ac i ds .  Betu l a 
a l l eghe n i e ns i s ,  wh i ch had the greatest d i vers i ty of root exudate s , a l so  
rel eased , per  mg o f  root , approxi mate l y  three  t i me s  the  amou nt re l eased  
by Acer saccharum and two t i me s  that  re l e ased by F agus  grand i fo l i a . For  
a one  year  per i od , Smi th ca l c u l ated l os s  of  orga n i c  carbon  as  1 . 64 ,  2 . 05 ,  
and 0 . 35 kg/ha/yr for Betu l a  a l l eghe n i e n s i s ,  Fagus grand i fo l i a ,  and Acer 
saccharum . These  s ho u l d be  l oo ked o n  a s  cons ervat i ve  e s t i mates of  root 
exudates . These  va l ues  are equ i v a l e nt to betwee n  35  and 25  g/m2/yr ,  and 
are an  o rder of  magn i tude l ower than the DOC concentrat i on s  found i n  so i l 
water i n  th i s  s tudy .  A l though the se  va l ues  are l ow ,  root  exudates c o u l d 
s erve  to mai nta i n  the decomposer  commun i ty i n  s u c h  a s tate that they 
co u l d i ncrease  rap i d l y  o nce  DOC was i ntroduced i nto the s o i l system v i a  
through fa 1 1 .  
I n  s ummary , the h i gher DOC concentrat i o n s  for oak- h i c kory and c hest­
n ut oak  i n  spri ng  and  s umme r were probab l y  due to i nc reased  b i o l og i ca l  
and chem i ca l  acti v i ty i n  the s o i l system co i n c i d i ng  wi th i ncreased tern-
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peratures operat i ng  o n  a res e rve pool  o f  l eachab l e o rgan i c  carbon i n  the 
l i tter of  these s tands . 
A maj o r  factor pos s i b l y  exp l a i n i ng the ye l l ow pop l ar stands ' l ow 
s o i l water DOC concentrat i ons  was re l ated to the l ow s l ope po s i t i o n o f  
most of  t h e  p op l ar s ta nds . S o i l s  o n  t h e  l owe r s l op e s , mo i st coves , and  
bottoms ge nera l l y  had h i gher  mo i sture content than  those  o n  the  upper  
s l opes  and r i dges , be i ng rep l e n i s he d  by  l ateral  movement from ups l ope . 
Thus , water  remai ned i n  contact wi th the s o i l for a l onger peri od  o f  
t i me , a l l owi n g  more comp l ete decompos i t i on o f  t h e  organ i c  matter i n  the 
s o i l wate r ,  and removal  of  o rgan i c  matter from the  s o i l water by exchange 
and p rec i p i tati o n  p roce s s e s . T h i s exp l anat i on was made more p l aus i b l e  
based o n  the  re s u l ts o f  Thomas ( 1970 ) for l each i ng o f  l eaf l i tter o n  
Wal ker Branch watershed .  Leaves co l l ected from  the  fore s t  f l oor i n  J u l y ,  
whi c h  pres umab l y  had been  i n  res i dence there s i nce the p re v i ous  autumn , 
s howed rates o f  decompo s i t i on of  1 . 8% for Acer , 5 . 7% for L i r i odendron 
and 1 . 1% for Quercus .  I n  the l aboratory stream , the  twentyfour hour  
water- s o l ub l e  l os s e s  from these  l eaves were 2 . 9% for  Ace r , 5 . 4% for  
L i ri odendro n , and 0 . 5% fo r Quercus , 12% - 23% o f  the  rates  for fres h l y  
fa l l e n l eaves . Thus , i t  wou l d  appear that there c ou l d have been  a n  
apprec i ab l e amount  o f  l eachab l e o rgan i c  carbon i n  t h e  ye l l ow pop l ar 
l eaves dur i ng  s umme r ,  a l tho ugh some o f  th i s  l eachate may have u l t i mate l y  
been  der i ved  from throughfa l l .  Long res i dence t i me o f  water i n  the s o i l 
p rofi l e  s e rved to l ower s ub stanti a l l y  the DOC l eve l s i n  s o i l wate r .  
The p i cture that emerged was a s o i l system more o r  l es s  conti nua l l y  
s upp l i ed by the root system of  the p l ants wi th a s ou rce  of  o rgan i c  rna-
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teri a l , wh i ch i n  turn  s upported a m i crob i a l commun i ty that  cou l d c o n s ume 
i ntroduced l eaf  l eachate . I n  th i s  scenari o ,  the  l onger the l eachate was 
i n  the profi l e ,  the greater the tota l remova l , u nti l a l l the l ab i l e  
fracti ons  we t·e removed . The l eachate , or  compo nents thereof , a l s o  
attached t o  t h e  c l ay m i c e l l e s where they we re s ubject  t o  further m i cro­
b i a l breakdown . Those that were not broken  down i n  the  s o i l water  o r  o n  
the exchange c omp l ex or  i nte r l ami nar  spaces were re l eased  from t h e  pro­
f i l e .  
The per i od  o f  maxi mum throughfa l l concentrati ons  o f  DOC for both  
years  was i nc l uded wi th i n  the  per i od  when l i tt l e o r  no  s o i l water was 
recovered at 75  em. Thus , the s ame factor ( l ow i nc i de nt prec i p i tat i on )  
that contr i b uted t o  the h i gh DOC concentrat i e n s  i n  thro ughfa l l  a 1 s o  
re s u l ted i n  t h e  l ac k  of  s o i l water a t  75 em . A l though  other factors 
u ndoubted l y  contri b uted to the cyc l i ng p henomenon , th i s  c o i nc i dence  of 
l ow i nc i dent  prec i p i tati o n/h i gh concentrat i ons  of  DOC must have contr i bu­
ted  to  the average l ow o utputs  of  organ i c  carbon  i n  the s o i l wate r by 
l i mi t i ng the amount  of  wate r reac h i ng the 75 em l ayer .  The other factors 
i nvo l ved , s uc h  a s  the s ummer peak i n  decompos i t i on of s o i l o rgan i c  matter 
and the apparen t  dependence of  DOC conce ntrat i o n s  of  the so i l  wate r on 
the rete nti on  t i me of  water i n  the profi l e ,  wo u l d have a l so  cons i derab l y  
l owered t h e  h i gh DOC concentrat i o n s  o nce  the water  reach ed the s o i l pro­
f i l e .  
Overa l l ,  the so i l  sys tem s eemed to regu l ate the o utp ut o f  d i s s o l ved  
organ i c  carbon from the watershed  system . F i s her  ( 1970 ) po i nted out  
that d i s so l ved  organ i c  matter acts  l i ke i no rgan i c n utri ents , i n  that 
f l uctuat i o n s  ( upward)  i n  concentrat i o n  are dampened by the s o i l sys tem . 
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S i nce the pre s s ure tube lys i meters were not neces sar i l y  expected to 
y i e l d a water samp l e proport i ona l  to the total  amou nt of water  pas s i ng 
through  the pro f i l e ,  the vo l ume recove red cou l d not  be  u s ed to quanti fy 
th i s f l ux .  To quanti fy the DOC pas s i ng through  the  s o i l profi l e  i n  each 
cover type , the s i mu l at i o n  model  P ROSPER  was u s ed . T h i s mod e l  o f  atmos ­
pher i c - s o i l - p l ant  water f l ow was descri bed b y  G o l dste i n  a n d  Manki n 
( 1972 ) and documented by G o l dste i n et a l . ( 1974 ) . I nputs  to the mode l , 
i nc l ud i ng dai l y  read i ngs for so l ar radi ati o n , mean a i r temperature and 
mean atmospheri c vapor pre s s ure were p rov i de d  by the NOAA Town s i te 
Meteoro l og i  ca l  Stat i o n  l ocated abo ut 3 km from the waters hed , and 
meas ured d ur i ng  the  study per i o d .  P rec i p i tati on data were taken from 
the rai n gages on the watershed  i ts e l f .  
S i nce P ROSPER  c a l c u l ates water  f l ow based o n  a s o i l mode l  wi th no 
topograph i c  expre s s i o n ,  i ts o utput may not neces sari l y  confo rm to the 
so i l water reg i me at a l l the s i tes , the  l atte r spread over  a wide range 
of  topograp h i c  pos i t i ons . As  s uc h , d ur i ng  ear ly  s umme r ,  when s o i l water 
i s  dec l i n i ng ,  the model  m i ght pred i ct a negat i ve ( upward ) s o i l water 
f l ux at the  75 em depth , wh i l e  s i tes  at 1 ower topograph i c pos i t i ons  
cou l d s t i l l  exper i ence  a pos i t i ve f l ux .  S i nce  the d i recti o n  o f  f l ow 
cou l d not be  ascerta i ned for i nd i v i dua l  p l ots , the  concentrat i ons  o f  the 
recovered water were used to determ i ne  the upward tran sport of  organ i c  
carbon dur i ng those  i nterva l s when the mode l ca l c u l ated negati ve  s o i l 
water f l uxes . 
S i nce i t  i s  recogn i zed that P ROSPER  does not take i nto account d i f­
ferences  i n  wate r f l ow i n  the vari o u s  p l ots due to topograph i c ,  s l ope  or  
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aspect  d i fference s , the ca l c u l ated carbon f l uxes based  o n  the  mode l o ut­
p uts fo r water f l uxes s ho u l d be  v i ewed as approxi mati o n s . 
For  each t i me i nterva l , da i l y  mode l outputs for f l uxes through the 
s econd s o i l l ayer  ( 60 - 90 em)  were s ummed , wi th one  va l ue  for each 
s amp l e per i od  u s ed to repres e nt the wate r f l ow for a l l fou r  forest  types . 
S i nce certa i n  forest types  ( e . g . , p i ne  v s  ye l l ow p op l ar )  genera l l y  a s s ume 
d i vergent topograp h i c  po s i t i o n s  ( see  Tab l e  1 ,  page 29 ) , the  wate r f l uxes 
wo u l d  b e  expected to be d i fferent .  Therefore , a certa i n  amount  of b i as 
i s  i ntroduced i nto the  res u l ts .  However , s i nce  mean concentrat i o n s  for 
the forest types  were a l l wi th i n the range 0 . 6 - 2 . 6 mg/1 , th i s b i as i s  
p robab l y  not  s e r i ous . Further j us t i f i cati o n  for u s i n g  o ne  va l u e  for 
water f l ux  was  re l ated to the typ i  ca  1 topograp h i c p o s i t i on for each  
forest  type .  P i ne occup i ed the dri es t  s i tes , wh i l e  ye l l ow pop l ar occu­
p i ed the wettes t  s i te s . U s i ng  a mean va l ue fo r water f l ux wou l d then  
repre s e nt a comprom i s e  betwee n  the v o l umes of  water f l owi ng  through  each 
type . Th i s  mean water f l ux probab l y  rep re sented a va l ue  c l o se  to that 
for the  oak- h i c kory and chestnut  oak  types  wh i c h occup i ed i ntermed i ary 
s l ope  po s i ti on s .  
Water f l uxe s thus  ca l c u l ated were then  m u l t i p l i ed by the concentra­
t i on for each t i me i nterva l for each forest  type , and the res u l ts s ummed 
over a l l dates to get the annua l  f l ow of organ i c  carbon from the s o i l 
p rofi l e  for eac h u n i t area ( ha )  of  each cover type . Each  res u l t i ng 
quanti ty was then  mu l t i p l i ed by the area of  the we st  fo rk  waters hed 
occup i ed by each fo rest  type ,  a nd the re s u l t i ng va l ues  s ummed acro s s  
fore s t  type s  t o  get the year l y  o utp ut of  DOC from the wes t  fork water-
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s hed . To i nc l ude a who l e year 1 s data , an add i t i o na l  c o l l ect i o n  made dur­
i ng J u ne 1973 was i nc l uded .  Thes e  were not u s ed i n  the  ear l i er stat i s ­
ti ca l  ana l yse s , because  o n l y  the  wes t  fork c o l l ectors were be i ng  uti l ­
i zed at the t i m e .  
D ur i ng t h e  study peri od , t h e  f i rst  per i od o f  rec harged s o i l cond i ­
t i ons  ( l ate October through m i d- November  1973 ) was not  samp l ed .  O rgan i c  
carbon concentrat i o n s  from the p e r i o d  d i rect l y  fo l l ow i n g  th i s  o ne  ( No­
vember 2 1  through November  29 , 1973 ) were used i n  the P ROSPER  mode l for 
ca l c u l ati on of  s o i l wate r DOC o utputs fo r th i s  per i o d .  
Res u l ts o f  t h e  ca l c u l a t i o n s  for o utputs o f  D O C  for each  fo re s t  type  
are s h own i n  Tab l e 43 , a l ong  wi th the percent of  each  forest type  o n  the 
west for k  s ubwatershed .  Note that 64% o f  the wate rshed was c l a s s i f i ed  
as  be i n g  i n  tran s i t i on stands  because  these  stands c ou l d not  be  s egrega­
ted i nto any part i c u l ar fore s t  type  by the ord i n at i o n-c l a s s i f i c at i o n  
methods emp l oyed ( G r i gal and Go l dste i n  1 97 1 , G o l dste i n  and Gr i ga l  1972 ) .  
To quanti fy the  o rgan i c  carbon i n  so i l  water for trans i t i on stands , i t  
was as s umed that these  s tands were composed  o f  the  four forest type s  i n  
re l at i ve  proport i o n  to the area of  the wate rshed  c l a s s i f i ed as  b e i ng  i n  
each of  the fo ur  types . 
Due  to l ac k  of  a s i gn i f i cant re l ati o ns h i p  b etwee n  quant i ty o f  water 
f l owi ng  through the s o i l system and concentrat i o n  of DOC , tota l o utp ut 
of DOC from the so i l  system var i ed d i rect ly  wi th  f l uxes occurr i ng  d ur i ng 
the per i od  from December 1 9 ,  1 973 to January 1 0 ,  1 974 , the per i od  wi th 
maxi mum f l ux of  water from the 75 em l ayer .  Other  h i gh o utputs occu rred 
Tab l e 43 . Ca l c u l ated O utp ut of  DOC i n  So i l  Water from 75  em 
So i l Layer U s i ng F l uxes of Water Gene rated from the 
Computer  P rogram P ROSPER  
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F l ux o f  Water O utput  of  DOC 
C o l l ecti o n  I nterval  Past/5 em Layer 
Begi n End  ( m  /ha  x 100 ) ( kg/ha)  ( kg/W . F . ) *  
06/12/73 06/28/73 1. 052 0 . 211 8 . 116 
06/28/73 07/19/73 - 0 . 759 - 0 . 133  - 5 . 106 
07/20/73 08/02/73 3 . 061  0 . 570 21 . 892  
08/03/73 08/16/73 - 0 . 730 - 0 . 108 - 4 . 132  
08/17/73 09/13/73 - 1 . 480 - 0 . 2 18 - 8 . 383 
09/14/73 09/28/73 - 0 . 174 - 0 . 027 -1 .  041 
09/29/73 11/20/73 4 . 577 0 . 565  21 .  694 
11/21/73 11/29/73 16 . 365 2 . 020 77 . 738 
11/30/73 12/18/73 6 . 156 1 . 190 45 . 853 
12/19/73 01/10/74 2 5 . 527 3 . 580 137 . 441 
01/11/74 02/15/74 18 . 477 2 . 130 81 . 62 1  
02/16/74 02/08/74 8 . 528 0 . 650  2 5 . 101 
03/09/74 03/28/74 12 . 037 1 .  290 49 . 557  
03/29/74 04/19/74 8 . 131 0 .  770 2 9 . 561  
04/20/74 05/16/74 6 . 129 0 . 600 2 3 . 085 
05/17/74 06/11/74 2 . 010 0 . 330  12 . 697  
06/12/73 06/11/74 108 . 900 13 . 430 2 5 15 . 690  ( 1 .  34 g/m ) 
*W . F .  = We s t  Fork  Subwaters hed 
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when water f l uxes were h i g h .  O utputs  o f  DOC were proporti o na l l y  h i gher 
than water f l ux wou l d  i nd i cate dur i n g  the per i od  from November 30  to 
December 1 8 ,  1 973 , due to peak  or  h i gh concentrat i o n s  of  DOC at the 
t i me .  Negati ve  o utputs due to upward movement of water i n  the profi l e  
occurred dur i ng  the  peri od from J u ne  29  to September 28 , 1 973 , except 
for the J u l y  20 to August 2 ,  1 973  per i o d , dur i n g  wh i ch a re l at i ve l y  
l arge amount  o f  prec i p i tati on temporari l y  reversed  t h e  trend of i ncreas­
i ng so i l water defi c i ts .  
Because  the  s ame water f l ux was u s ed for each fo re s t  type , o utputs  
of  DOC o n  a yea r l y  bas i s were proport i ona l  to conce ntrat i o n , wi th  the 
c hestnut oak  and oak- h i c kory fore s t  type s  ( 1 6 . 9 3 and 1 4 . 6 1  kg/ha , re­
specti ve l y )  w i th h i gher o utputs than  the p i ne and ye l l ow p op l ar type s  
( 1 2 . 40 a n d  1 1 . 28 kg/ha , respecti v e l y ) . T h u s  for t h e  who l e  yea r ,  o utput 
of  DOC ranged from 1 . 1 3 g/m2 for the  ye l l ow p op l ar type  to 1 . 69 g/m2 for 
the chestnut  oak  typ e .  These val ues  are c l o s e  to the  1 . 25 g/m2/yr found 
by Edwards ( u npub  1 i s hed data ) for 1 o s s  of DOC from the L i ri  odendron 
fore st  at Oak R i dge dur i ng the 1 973- 1 974 water year .  
For  t h e  wes t  fork watershed , 5 1 5 . 7 k g  o f  d i s s o l ved organ i c  carbon  
pas sed  through  the 75 em  l ayer fo r the year , for a n  average of  1 3 . 43 
kg/ha/yr or 1 . 34 g/m2/yr .  Compared to the 1 . 07 kg/m2 o f  organ i c  carbon 
l ost  v i a re l ease  o f  carbo n d i ox i de from the s o i l system i n  the  
L i r i odendron forest ( Edwards and Harri s 1 975 ) , th i s  hydro l og i c  l o s s  i s  
i ns i gn i f i cant . 
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Spri ngf l ow 
Res u l ts o f  ana lyses  of  wee k ly  c ompos i te spr i ng  s amp l e s are pres en­
ted i n  F i g ure 6 6 .  F or  F PO C , s amp l i ng began o n  wee k  4 5  o f  1 972 a n d  con­
t i nued through wee k  35  of  1 974 , b ut  f i l ters were ana l yzed on ly  through  
ear ly 1 974 , wi th  the rema i nder be i ng  arch i ved . DOC  s amp l i ng comme nced 
on wee k  27 of 1 973  and cont i n ued  through  the end  of August 1 974 (we e k  
3 5 ) . 
Overal l ,  l i tt l e change  was seen  i n  e i ther  spec i es o f  o rgan i c carbon  
o ver  the year .  H i ghest  F PO C  conce ntrat i o n  ( 0 . 82 mg/ 1 ) was  fo und dur i ng 
wee k  48 of 1 97 3 , the  wee k  hav i ng the h i ghest  we i ghted conce ntrat i on i n  
s treamf l ow ( 7 . 45 mg/ 1 ) due  to the l arge spate of  November 26-28 .  I t  i s  
the op i n i on of  th i s  i nvest i gator that th i s h i gh concentrat i o n  may have 
been due to a f l oodi ng of  the spr i ng  mouth by s treamwater duri n g  very 
h i gh s to rm f l ows . A l arge i nterm i tte nt channe l  e nters Wal ker Branch  
s everal  feet  above  the spr i ng  and pos s i b l y  contri b uted to the  contami na­
t i o n .  Even  i f  the spr i ng  FPOC concentrat i o n  i s  co rrect , i t  repres e nts  
a n  o rder  of  mag n i tude l ower concentrat i o n  than the  we i ghted s tream con­
centrat i o n  fo r the  week .  B e s i des  th i s extreme h i gh conce ntrati o n ,  no  
other wee k l y  co ncentrati o n  of  F POC  i n  spr i  ngf l  ow exceeded 0 .  45  mg/ 1 , 
w i th more than ha l f be i ng 0 . 25 mg/1 o r  l es s .  
For  DOC , peak  concentrat i o n  was 0 . 59  mg/1 , recorded dur i ng wee k  3 1  
o f  1 973 , dur i ng  wh i c h the l arges t  s umme r sto rm o f  the study occurred . 
Next h i ghest  conce ntrat i o n  was recorded duri ng  wee k  48 of  1 973  ( 0 . 56  
mg/ 1 ) ,  but  th i s may have  been  due to contami nat i o n  from stream s o urce s , 
a s  d i s c u s s ed  above for FPOC .  O n l y  n i ne week ly  means  we re above 0 . 40 
mg/ 1 DOC . About ha l f the read i ngs were be l ow 0 . 25 mg/1 , wi th l i tt l e 
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seasona l  trend apparent apart from a s l i ght te ndency for the h i gher con­
centrat i ons  to be  a s s oc i ated wi th per i ods  of h i gher  water i np uts to the 
watershed  system , a s  was the i nd i c at i o n  for FPOC .  
E l wood ( i n  Auerbac h  et a l . 1 974 , pages  76-77)  c haracteri zed  the  
maj or  spr i ng  systems on  the east  and  wes t  fo rks of  Wa l ke r Branc h , u s i ng 
the coeffi c i ent  o f  vari ati o n  of  hardn e s s  (as  Caco3 i n  mg/ 1 ) to d i fferen­
t i ate between  d i ffuse -f l ow and condu i t- f l ow typ e s , w i th  the 1 0% l eve l 
be i ng  the s eparat i o n  of  the two type s  ( Schuster  and  Whi te 1971) . The  co­
effi c i ent  of vari ati on for approxi mate l y  b i we e k l y  s amp l e s  take n  over  one  
year for the wes t  fork  spri ng  ( SW3)  was  7 . 5% compared to 43 . 1 %  for the  
east  fork spr i ng , i nd i cati ng that  the  former was  o f  the  d i ffuse- f l ow 
type , w i th water f l ow through sma l l pas s ages ( fracture s , j o i nts , bedd i ng  
p l ane s )  measur i n g  centi meters  or  l es s  i n  d i amete r ,  res u l t i ng i n  i nt i mate 
contact b etwee n  the bedrock  and water as  we l l  a s  l onger res i dence t i me 
i n  the sys tem .  The we st  fork spr i ng  s h owed e s se nti a l l y  no  seasona l  vari ­
ati o n  i n  tempe rature . The east  spr i ng was c haracte r i zed  as a c o ndu i t­
f l ow system , due  to i ts greater coeff i c i ent o f  vari at i on for hardnes s  
and  a l s o  i ts greate r range of temperatures  over  the  year  ( 1 0 . 4% for east 
fork  and 2 . 0% for wes t  fo rk) . Tracer stud i e s ( Auerbach  et a l . 1 97 3 )  had 
prev i ou s l y  s hown that the eff l uent from the east  spr i ng  ( S E l )  con s i s ted  
i n  part  o f  s tream water that  had  e ntered s ubterranean channe l s upstream 
from the spri ng .  Th i s  wou l d he l p  expl a i n  the greater var i ab i l i ty i n  the 
p hys i ca l  and c hemi ca l  parameters of  the east sp r i n g .  The res u l ts i nd i ­
cated that the wes t  spri ng , b e i ng  characte ri s t i c o f  d i ffuse- f l ow spr i ngs , 
s hou l d have mai ntai ned a rather  s tab l e  reg i me of  concentrat i o n  o f  c hem­
i cal  eff l uents . The l ong res i dence t i me o f  water i n  the aq u i fer , p l u s  
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the i nt i mate contact of the water wi th the bedroc k system , a l l owed 
greater geochem i ca l  exchange and b i o l o g i ca l  decompos i t i o n .  Thus , from 
the c haracteri st i c s  of  the spri ng aqu i fer system , one wou l d expect rather  
i nvary i ng organ i c carbon concentrat i on s  i n  the  spr i ng  d i scharge . 
The l ow ,  re l ati v e l y  i nvaryi ng  concentrat i o n s  o f  F POC  and  DOC i n  the 
spri ng  system at Wal ke r Branch are i n  agreement wi th other stud i e s .  
Odum ( 1 957)  found l eve l s o f  0 . 6 - 0 . 9 mg/1 o f  total organ i c  matter  for 
the  water  of the upper s e ct i o n  of  S i l ve r  R i ve r ,  f l owi ng  from S i l ver  
Spri ngs , F l or i da .  West l a ke et  a l . ( 1972 )  s tated that  s uspended o rga n i c 
mater i a l  c o u l d scarce l y  be detected i n  spr i ng  water feed i ng  cha l k s t reams 
i n  s o uthern  Eng l and , wi th va l ues  general l y  b e l ow 0 .  l mg/ 1 . The  s ame 
order of va l ues  was found i n  Bere Heath i tse l f ,  the s tream rece i v i ng the 
spr i ng d i s c harge . Wetz e l  and  Otsu ki  ( 1 973 )  found , for groundwater 
s ources emptyi ng i nto Lawrence Lake ( M i c h i gan ) , POC  co nce ntrat i o n s  at 
the spr i ng  sources  were a constant 0 . 2 mg carbon/ 1 , i ncreas i ng s i gn i f i ­
cant l y  o n l y  dur i ng  per i ods o f  heavy ra i n fa l l .  A groundwater s eep i n  the 
l a ke s h owed POC concentrati ons  of  l e s s  than 0 .  l mg carbon/ 1 , i ncreas i ng 
o n l y  s l i ght ly  dur i ng  the  fa l l  and wi nter months . Baker et  a l . ( 1974)  
reported o n  DOC and POC concentrat i o n s  i n  cha l k spr i ngs  i n  Eng l and . For  
POC , conce ntrat i o n s  were very l ow ( 0 . 03 - 0 . 04 mg/1)  whi l e  for DOC , the 
range was 0 . 25 - 0 . 85 mg/1 , s i m i l ar to that reported by Mac kereth ( 1963 )  
o f  0 . 4 - 0 . 8 mg/ 1 . 
Manny and Wetz e l  ( 1973 )  s tated that true groundwater from co n sta nt 
temperature spr i ngs  contai n s  very l i tt l e DOM ( < 2 mg carbon/ 1 ) wi th  s ub­
s u rface runoff conta i n i ng h i gher concentrati o n s  o f  DOM ( 5- 1  0 mg 
carbon/ 1 ) .  Wetze l  and Ots uk i  ( 1 973 ) found DOC concentrat i o n s  i n  ground-
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water averagi ng 1 e s s  than 2 mg/1 , wi th mi nor  seasona 1 f l uctuat i o n s .  
Some i ncrease was seen  i n  the fal l dur i ng peri ods  o f  h i gh prec i p i tati on 
a nd groundwate r  f l ow .  McDowe l l and F i sher  ( 1 976 )  reported DOM i n  s ub­
s urface wate r enter i n g  Roari ng Fork (Mas sachusett s )  of  l .  l mg/1 . Ma i er  
et a l .  ( 1 976 ) , for  a ser i e s  of  groundwater samp l e s from s e l e cted wate r 
s upp l y  we l l s ,  found orga n i c  carbon concentrat i o n s  o f  0 . 5 to 2 . 0 mg/ 1 
( l ower l i m i t o f  detecti on of  equ i pment) . They conc l uded , as s um i ng  
groundwater i n  the regi o n  i s  a re s u l t of  vert i c a l  perco l at i o n  from the 
s urface , that the l ow o rgan i c  carbon l eve l s i n  groundwate r are due  to 
decomp os i t i on or  retent i o n  of  the organ i c s i n  the upper l ayer of s o i l . 
Long res i dency t i me favors remova l  o f  o rgan i cs by geochem i c a l  and  b i o­
chem i ca l  proces s e s . 
Leenheer et a l . ( 1 974)  co l l ected groundwater s amp l e s  at 1 00 s i te s  
i n  27 s tates fo r nonvo l ati l e  DOC . DOC concentrati o n s  ranged from 0 . 1 
mg/1 to 1 5  mg/ 1 , b ut the l atter va l ue  i s  an out l i er .  The  next h i ghest  
concentrat i on recorded was 6 . 8 mg/ 1 , wi th a l l but  twe l ve read i ngs  l es s  
than 2 mg/ 1 and a med i an va l ue  o f  0 . 7 mg/1 . DOC concentrat i on s  were 
corre l ated wi th speci fi c conductance and a l ka l i n i ty a l though the two 
vari ab l es exp l a i ned  o n l y  a sma l l port i on of the var i ab i l i ty .  The h i gh 
va l ues  co u l d  genera l l y  be exp l a i ned  by e i ther natural  carbon s ources  or 
p o l l utants . Genera l l y  l owe r means were found  for crystal l i ne bedroc k 
than for sed i mentary aqui fers . 
F i s her  ( 1 970 )  s tated that at h i gh rates o f  d i s c harge grou ndwater 
s amp l e s a l so  s how a s i gn i fi cant ly  i ncreased DOM l oad , s uggest i n g  that 
the s i te of acti o n  i s  i n  the s o i l compa rtment of  the waters hed . He  re­
ported that concentrat i ons  of  DOM i n  groundwater and stream water d i d  
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not d i ffe r s i gn i f i cant ly  from each othe r ,  wi th groundwater mean  o f  2 . 30 
mg/1 and s tream water mean of  2 . 25 mg/ 1 . Th i s  factor s i mp l i fi ed the  
constructi o n  of  the  b udget fo r d i s s o l ved organ i c  matter i n  h i s  s tudy 
area , s i nce  groundwater  ne i ther  d i l uted nor  enr i ched  s tream water .  
Wh i l e  a tendency for i ncreas i ng concentrat i o n s  o f  DOC and F POC  wi th 
i ncreas i ng f l ow has  been noted i n  the  res u l t s  o f  the present s tudy , the  
concentrati o ns thems e l ves  are con s i derab l y  l ower than those  repo rted by 
F i s her  ( 1 970 ) and  Wetze l and O z u ki ( 1973 )  and more i n  l i ne wi th those  o f  
Baker  et a l . ( 1974)  and Mackereth ( 1963 ) .  S i nce spr i ngf l ow concentrati o ns  
d i ctate basef l ow s tream water c oncentrat i ons  i n  Wa l ker B ranc h ,  a l arge 
p art of the d i fference i n  the i mpo rtance of DOC to the o utput of o rgan i c  
carbon from the Hubbard B rook v s .  Wa l ker Branch wate rsheds  was due  to 
l ower basef l ow concentrat i o n s  of  DOC i n  Wal ker B ranch . A l s o , F i s h e r  
( 1 970)  a s s umed no  i np ut of  F POM from t h e  spr i n g ,  wh i l e  th i s  h a s  b e e n  
s h own t o  be  qua l i tati ve ly  equ i va l ent  t o  the  D O C  i nput  at Wa l ker B ranc h , 
and o n  the s ame o rder as found  by Wetze l  and  O z u ki ( 1973 ) .  
H i gh concentrat i ons  i n  groundwater reported i n  the l i terature we re 
u s ua l l y  a s soc i ated wi th known natural  or man-made s ource s . Rob i n s o n , 
Connor  a nd E nge l b recht  ( 1 967 )  extracted orga n i c carbon from gro undwater 
s amp l e s wi th act i ve carbon  f i l ters and found , for f i ve sma l l towns i n  
I l l i no i s ,  DOC conce ntrat i o n s  of 1 . 5  to 7 . 2 mg/ 1 . Buck l ey ,  Hocott , and 
Taggart ( 1 958) fo u nd concentrat i o n s  of  d i s s o l ved hydrocarbon gases  i n  
s ome s u b s urface waters  of  the  G u l f Coast reg i on of  the U n i ted States up 
to 1 340 mg/1 DOC i n  gro undwater obta i ned from depths to 3000 meters , 
wi th i nc reas i ng concentrat i o n  genera l l y  due to h i gher s o l ub i l i ty wi th 
i ncreas i ng pres s u res . 
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Streamf l ow 
Storm Cyc l e s  
Ana l yse s  o f  i nd i v i dua l  s to rm events  throughout the  year  revea l  the  
comp l ex nature o f  the  respon s e  o f  o rgan i c  carbon  co ncentrat i ons  and  o ut­
p uts  to d i scharge . Thi s response  was dependent on presence  or absence 
of  a canopy , degre e  of  b i o l ogi c a l  acti v i ty i n  the canopy , basef l ow co­
ncentrat i ons  at the ti me , s ta nd i n g  c rop  of o rga n i c  mater i a l s i n  the  
s tream channe l  (past  h i  sto ry ) , and  concentrat i o n s  of  o rga n i c  mate ri a l s  
i n  i nc i de nt prec i p i tati o n .  I t  a l s o  depended , t o  a l arge degree , o n  the 
s ource of  the d i s c harge wate r ,  whether  from i ncreased  basef l ow or d i rect 
i nput i nto the s tream channe l  v i a  prec i p i tati o n .  The  s o u rce  of i nc rea­
sed  basef l ow ( l ateral  transport i n  the p rofi l e  o r  true groundwater )  was 
a l s o  a factor .  The concentrat i on and l oads there fore vari ed  wi th  the 
part i c u l ar  port i o n  of the hydrograph ( ascend i ng  or descend i ng  l i mb )  under  
cons i derat i o n .  
The response  o f  a stream o r  r i ver  system t o  a p rec i p i tati on event 
depends , to a l arge extent , on  the  s i ze of the  drai nage system , wh i ch 
determi nes  the degree of  l and-water i nteract i o n .  Because  Wa l ker B ranch  
i s  a re l at i ve l y  smal l headwater s tream , wi th l ow cons i s tent  base  f l ow ,  
s torm events have a much greater i mpact o n  orga n i c l oads than they wou l d 
i n  a l arge r ,  more open r i ve r  sys tem.  Hyd ro l og i c  responses  to prec i p i ­
tat i o n  events were rap i d ,  the f i rst  few mi nutes of  a storm event ( e spe­
c i a l l y  an  i s o l ated , i nten s e  type )  be i ng  c r i t i c a l  to a proper c ha racteri ­
zati o n  o f  amount  of  d i scharge o f  each o rgan i c  spec i es , espec i al l y  that 
of  FPO C .  
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Hydro l ogi c a l l y ,  the s i mp l e st  storm events occur  as s ummer thunder-
s howers . D ur i ng  s ummer months , the s o i l profi l e  i s  u s ua l l y  re l at i ve l y  
dry ( see F i gure 3 ,  page 3� , and when a p rec i p i tati o n  event occurs , very 
l i ttl e i n  the way of  l ateral  transport to hyd ro l og i c  so u rce areas o r  
i ncreased groundwate r i np uts  occur , wi th  most rai nfa l l be i ng  he l d i n  the 
canopy , l i tter , o r  upper s o i l l ayers . Thus , for the most part , storm 
hydrograp h s  dur i ng  the s ummer u s ua l l y  refl ect i np uts  d i rect l y  to the 
s tream channe l , wi th  l i tt l e s u stai ned i nc rease  i n  basef l ow . 
F i gure 67 s hows the hydrograp h i c re sponse  and  concentrat i o n s  o f  DOC 
and F PO C  i n  streamwater for the peri od  J u l y  14 to J u l y  16 , 1973 , d u r i ng  
wh i c h  a storm occurred o n  the afternoon  of  each day .  Rai nfa l l va l ue s  for 
J u ly 14 , 15 , and 16 were 1 . 29 ,  1 . 87 ,  and 1 . 09 em , respect i ve l y , wh i l e  
3 d i scharge va l ues  for  the three days were 705 . 2 ,  769 . 0 ,  and 745 . 9 m , 
respect i v e l y .  Severa l trends wh i ch occurred con s i stent ly  for storms 
dur i ng  the enti re year can be  noted i n  th i s  f i gure .  For  each  storm , the 
trend was for a very rap i d  r i s e  of  concentrat i o n  of F PO C , wi th  peak FPOC 
concentrat i on occurr i ng befo re the peak i n  the hydrograp h .  F o r  J u l y  14 , 
3 peak c oncentrat i o n  ( 8 . 00 mg/1)  occurred at a d i s c ha rge o f  0 . 011 m Is , 
wh i l e  at peak d i s charge o f  0 . 017 m3/s , the FPOC  conce ntrat i o n  was much  
l ower ( 3 . 09  mg/1 ) and c l ear ly  o n  the dec l i ne .  In  fact , the decl i ne had 
been i n  p rogre s s  for the enti re twenty-mi n ute per i od  from 1555 to 1615 , 
dur i ng  wh i c h rai n was fal l i ng and the hydrograph stead i l y  r i s i ng .  The 
dec l i ne i n  F POC  concentrati o n  conti n ued as  the hydrograph dec l i ned , re-
turn i ng to base  f l ow l eve l s ( 0 . 30  mg/ 1 ) approxi mate l y  four  hours after 
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Mac i o l e k  ( 1966)  found m i croseston  dynami cs  i n  Conv i ct Cree k ,  C a l i ­
forn i a  to depend d i rect ly  o n  d i scharge wi th m i c ros eston  i nc reas i ng wi th 
i n i t i al f l ows . Kevern and Ba l l ( 1969 ) , worki n g  i n  the Red Cedar R i ver , 
found the mos t  i mportant factor caus i ng organ i c dr i ft to be  an  i nc rease 
i n  s tream d i scharge . Peak amou nts were found dur i ng  the r i s e  o f  water 
l eve l  rather  than at peak  d i s c harge . They c i ted an ear l i er work  (Tenn­
e s see  Va l l ey Autho r i ty 1940 ) , i n  wh i ch peak  sed i ment movement was found  
duri ng  the r i s e  i n  s tream s tage he i ght .  They fou nd that dur i ng  March 
and Apr i l ,  peak orga n i c  dr i ft occurred dur i ng  d i s c harge i ncreas e , after 
wh i ch dr i ft va l ues  dec l i ned  a l though v o l ume of f l ow cont i nued  to i n­
crea s e .  They re l ated th i s p he nomenon  to a f l u s h i ng act i o n  wh i ch st i rred 
up prev i o u s l y  sett l ed  dri ft mater i a l  and transported i t  downs tream , wi th 
the i n i t i a l r i s e  sweep i ng the s treambed  c l ean .  They stres sed  the i mpor­
tance of  frequent s amp l i ng d ur i ng per i ods o f  i ncreas i ng d i s charge for 
quanti f i cat i o n  o f  p arti c u l ate l oad , s tat i ng that s amp l e s taken  at peak 
d i scharge often m i s s  the pea k o f  dr i ft co ncentrat i o n .  They a l so  noted a 
rap i d  dec l i ne from peak parti c u l ate c once ntrati o n .  F i s her  ( 1970 ) noted 
the d i fferent respo n s e  of F POC  dur i ng  i ncreases  i n  s treamf l ow as  opposed  
to tho se  seen  o n  the descend i ng  l i mb of  the hydrograp h .  
The re sponse  o f  DOC concentrat i o n , whi l e  a l s o  s howi ng  an  i ncrease  
wi th i nc reas i ng s treamfl ow ,  m i rrored trends i n  the hydrograph much  more 
c l o s e l y  than d i d  F POC  concentrati o n .  DOC conce ntrat i o n  peaked at ap­
p roxi mate l y  the same t ime as  d i d  the hydrograp h ,  and dec l i ned somewhat 
faster than  the decrease i n  s treamfl ow b ut not near ly  as abruptl y as  
F POC . As  opposed  to the  peak  FPOC  concentrat i on o f  8 . 00 mg/ 1 , pea k DOC 
concentrat i o n  was 3 . 34 mg/1 . Baker et a l . ( 1973 ) , who s amp l ed  a spate 
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o n  the R i ve r  F rome for DOC , fo und that  DOC ros e  to 6 mg/1 s ho rt l y  afte r 
the r i ver  began to r i s e ,  c l i mbed s tead i l y  fo r 10 - 20 hours  ( to 10 mg/1 ) ,  
and then  fe l l rap i d l y  to near basef l ow l eve l s (�2- 3 mg/1 ) .  
Because  of  the  l ac k  o f  synchronous  behav i o r for F POC  and DOC , the  
rati o o f  DOC/FPOC var i ed dur i ng the J u l y  14  s to rm e ve nt , g o i ng from about  
0 . 58 at basef l ow ,  to about  0 . 33 ( extrapo l ated) dur i n g  the peak  o f  F PO C  
conce ntrat i o n , to about 1 dur i ng  peak  DOC concentrat i o n , a n d  i nc reas i ng 
to between  1 . 5 and  2 . 5 dur i ng  the descendi ng l i mb a s  F POC  conce ntrati o n  
dec l i ned  a t  a more rap i d  rate than D O C  concentrat i o n .  
V i rtua l l y  the s ame trends  occurred dur i ng  the storm events  o f  the  
next two days wi th  F POC concentrat i o n  peaki ng  f i r st  ( be fo re the peak  i n  
the hydrograph )  wi th DOC concentrat i o n  trends very c l o s e l y  para l l e l i ng 
the hyd rograph , dec l i n i ng more synchronous l y  wi th  s treamf l ow . F o r  the 
majo r  events o n  J u l y  15 and 16 , the rat i o of concentrat i o n  o f  DOC to F POC  
s howed the same trend as for  the s to rm on  J u l y  14 . Here agai n ,  l owes t  
rati o s  were ob served  duri ng  t h e  ear l y  part of  the  s to rm when F P O C  con­
centrat i o n  was  peaki ng .  As  the hydrograph conti n ue d  to r i se , FPOC  con­
centrat i o n s  dec l i ne d , whi l e  DOC concentrat i o n s  conti n ued to i nc reas e , 
thus  l ower i ng rati o s .  The l arges t  rat i o s  of  concentrat i o n  of  DOC to con­
centrat i o n s  of  F POC  we re found dur i ng  hydrograp h i c  descent , due  to FPOC 
c once ntrat i o n  dec l i n i ng at a much faster  rate than  DOC conce ntrati o n s . 
D ur i ng  the s to rm of J u l y  15 and 16 , peak  conce ntrat i on of  FPOC  and 
DOC were 6 . 31  and 3 . 54 mg/1 , respecti v e l y  fo r J u l y  15 and 2 . 12 and  2 . 11 
mg/1 , respect i ve l y  for J u l y  16 . Thus , p roceed i ng through t i me , the  rati o 
peak concentrat i ons  of  F POC/DOC dec l i ned from near 3 for J u l y  14 , to 1 
fo r J u l y  16 , pos s i b l y  i nd i cati ng dep l et i o n of  part i c u l ate s ou rce  compon­
ents . 
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The  i n f l uence o f  one  s to rm event  o n  another can  be  seen  for the 
smal l s howe r that occurred l ater i n  the afternoon  o f  J u l y  15 . Pr i o r  to 
th i s  s howe r ,  the hydrograph was dec l i n i ng and had not yet reached base­
f l ow l ev e l s of  d i s c ha rge o r  concentrat i o n s  of  o rgan i c  mater i a l s .  S i nce 
DOC was  dec l i n i ng at a s l ower rate than  FPOC p ri o r  to th i s  s howe r , the  
rati o of  DOC conce ntrat i o n  to FPOC co ncentrat i o n  never  fe l l be l ow 1 .  
Agai n ,  howeve r ,  even  i n  th i s  sma l l s howe r ,  the concentrat i o n  o f  DOC par­
a l l e l ed d i s c harge , wh i l e  FPOC c oncentrat i ons  peake d  b e fo re the peak  i n  
d i scharge . 
Because  of  the temporal  trend i n  the  concentrat i o n  o f  DOC and FPOC  
duri ng  the storm event , the  o utputs  of  d i s s o l ved  and  f i ne  part i c u l ate 
o rgan i c  carbon  ( F i gure 68) were not synchro no u s . Peak  o utput for F POC  
occurred p r i o r  to the peak  i n  the hydrograp h ,  whi l e  that for DOC occu r­
red s i mu l taneous l y  wi th the the  hydrograph peak .  Howeve r , due  to peak  
DOC concentrat i on  be i ng a s soc i ated wi th h i ghe r f l ows , the rat i o  of  DOC 
peak  outp ut to FPOC peak o utp ut was h i gher  than the  comparab l e  peak  con­
centrat i o n  rati o .  Thus , for J u l y  14 , when peak conce ntrati o n  rati o was 
0 . 33 , peak  o utput rat i o was 0 . 6 1 .  For  J u ly  15 and 16 , p eak  o utput rat i o s  
were 0 . 85 and 1 . 15 respect i ve l y , a s  opposed  t o  peak  conce ntrat i o n  rat i o s  
of  0 . 56 and 1 . 0 .  
Wh i l e  the trends for o utput and concentrat i o n  of  DOC were tempora l ­
l y  synchronous , that for FPOC  o utput was dependent o n  the re l ati ve  mag­
n i tudes of concentrat i on and d i scharge at the t i me of peak  concentrati o n 
v s  those  at peak  hydrograph i c d i scharge . Thus , for FPOC o utput , peak  
d i scharge occas i ona l l y  occurred some t i me afte r peak  concentrati o n , de­
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for the per i od  of  t i me when the storm i s  near peak  f l ow) vs rate of  de­
c l i ne i n  F POC  concentrat i o n .  
Approxi mate l y  ten days after these  s torms , on  J u l y  25  and 26 , 1973 , 
a s i mi l ar s i tuati o n  o cc u rred , wi th thunders howers  each  afternoo n .  
S i mi l ar trends were seen  a s  f o r  the per i od J u l y  14- 16 . F POC  conce ntra­
t i o n  and o utput pea ked before those  for DOC ( F i gures  69 and 70) , g i v i ng 
trends for rat i o DOC concentrati on ( o r  o utput) /  F PO C  concentrat i on  ( o r  
o utp ut) s i m i l ar to those  for t h e  J u l y  14- 16 s to rms . As  occurred duri ng 
the peri od  J u l y  14 - 16 , the rat i o of peak  concentrat i o n  of DOC to peak  
concentrat i on o f  F PO C  decreased from 0 . 28 for Ju ly  25  to 0 . 52 fo r J u l y  
2 6 .  Rati o s  of  peak  concentrati on of  DOC/peak  concentrat i on o f  F POC  were 
c omparat i ve l y  h i gher  ( 0 . 3 0  and 0 . 63 ) , due to the DOC peak  concentrat i on  
occurr i ng synchronou s l y  wi th  that for  d i scharge . A l l i n  a l l ,  t he  trends 
s hown i n  F i gures 67- 68 and 69-70  are very s i m i l ar .  
Wh i l e  the patte rn of  i nc reas i ng o r  decreas i ng concentrat i on o f  DOC 
and F POC  wi th  hydrograph i c  trends was cons i s tent  for mos t  storms dur i ng 
the year , the re l at i ve magn i tude of DOC and F POC  concentrat i ons  and out­
p uts d i ffered cons i derab l y .  A pr i me examp l e  i s  found i n  the peri od  J u l y  
1 9  - 24 , 1974 , dur i ng wh i ch t i me two s eparate thunderstorms occurre d .  
T h e  s torm of  J u l y  1 9  - 20 i s  s h own i n  F i gure 71 . There h a d  prev i o u s l y  
been a l o ng peri od of  drought ( 1 . 9 5  e m  rai nfa l l i n  4 2  days ) ,  wi th the 
days j us t  pr i or  to and i nc l udi ng J u l y  19 exh i b i t i ng i nvers i o n condi t i on s . 
Peak  concentrat i o n  of  DOC was 13 . 55 mg/ 1 , the h i ghest  va l ue  recorded 
duri ng the two-year study .  Agai n ,  peak concentrat i o n  of  DOC co i nc i ded  
wi th pea k d i sc harge , i nd i c ati ng that  max i mum quanti ty of  throughfa l l 
contr i b ut i on co i nc i ded  wi th peak i n s tantaneous  d i s c harge . Compared to 
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basef l ow d i scharge of  5 . 95  l i ters , d i s c harge dur i ng peak  f l ow was 10 . 20 
l i ters , s l i ghtl y l es s  than twi ce the basef l ow. DOC concentrat i o n , how­
ever , i ncreased a l mo st  38 t i mes  over basef l ow ,  wi th  the i nc rease  i n  con­
centrat i on be i ng  13 . 19 mg/ 1 . S i nce  throughfa l l v o l ume contr i but i o n  was 
4 . 25 1 /s at th i s peak  f l ow ,  the percent of peak  f l ow due to basef l ow was 
58%. By mu l t i p l y i ng peak concentrat i o n  ( 13 . 55 mg/ 1 ) by peak d i s c harge 
( 10 . 201) , total o utput of  DOC can be  ca l c u l ated .  By s ubtract i n g  the o ut­
p ut due to basef l ow ( 5 . 95  1 x 0 . 36 mg/ 1 ) from total  output , s torm o u tput  
i s  real i ze d .  D i v i di ng th i s by d i s c harge due to the storm ( 4 . 25 1 /s )  
yi e l ds the concentrat i on  o f  added water ( 3 2 . 01) , wh i ch i s  very c l o s e  to 
t he month l y  mean DOC concentrati o n  for throughfa l l of  32 . 23 mg/ 1 . 
Contrast i ng th i s  wi th the data for FPOC , we see  a peak  conce ntra­
t i on  of 3 . 84 mg/1 , a 24- fo l d  i ncrease  i n  concentrat i o n , b ut a much  
smal l e r abso l ute i ncrease than for DOC . Therefore , ca l c u l ati o n  of  tota l  
conce ntrat i o n  of  the added water contr i b ut i ng to peak  concentrat i o n  ( as 
above ) ,  y i e l ds o n l y  8 . 99 mg/1 . Compari ng th i s  to mea s u red throughfa l l 
i nputs of  20 . 27 mg/ 1 , i t  can  be  seen  that u n l i ke DOC , F PO C  i np uts  as 
throughfa l l may have occurred to a l arge degree as  dryfa l l of  fra s s  and 
aero s o l s bounc i ng off vegetat i o n  s u rfaces ( C hamber l a i n  1966 ) , wi th  l e s s  
F POC avai l ab l e i n  the canopy for i nput  duri ng  storm per i ods . A n  a l te r­
nati ve exp l anat i o n  wou l d  be that the rate of i ncrease  i n  s treamf l ow was 
not s harp enough  to keep the  added mater i a l  i n  s u spens i o n .  
Compari ng  the s torm of  J u l y  19 - 20 , 1974 t o  that for J u l y  24 , 1974 , 
the l atte r storm had a l es s  i ntense  ascend i ng hydrograp h i c  l i mb , wi th a 
rai n l e s s  peri o d  s andwi ched  betwee n  prec i p i tat i on events ( F i g ure 72 ) .  For 
DOC , peak concentrat i on was o n l y  1 . 31  mg/1 , wi th the peak agai n syn-
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F i g ure  72 . Re l a t i on s h i p  Between Concentra t i o n s  of DOC a nd FPOC i n  S treamfl ow a nd  D i s c h arge  
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c hronous  wi th peak d i sc harge . For F PO C , peak conce ntrat i o n  was o n l y  
0 . 57 mg/ 1 , occurr i ng  pri o r  t o  peak  d i s charge . Rat i o of  peak  concentra­
t i o n s  ( DOC/FPOC ) was 2 . 30 .  At d i s c harge equal  to tho s e  for peak concen­
trati ons  of  DOC and F POC for the  J u l y  24 storm , DOC conce ntrat i o n s  were 
approx i mate l y  7 . 0 mg/ 1 for J u l y  19 , and 1 . 3 1 mg/1 for J u l y  24 , wh i l e  
comparab l e  F PO C  va l ues  were 2 . 74 and 0 . 57 mg/1 . There are several  pos­
s i b l e exp l anati o n s  for t h i s d i fference . E i ther  the  throughfa l l concen­
trat i ons  were l ower for the s econd  storm , or  conce ntrati ons  were re l ated 
to i nte n s i ty o f  prec i p i tati o n  o r  both factors were operat i ve .  F or  DOC 
the fo rmer was p robab l y  the case , wh i l e  both cond i t i o n s  p robab l y  con­
tri b uted to the F PO C  va l ues . S i nce F POC  must  be  h e l d i n  s uspen s i o n  
(whi l e  D O C  does not ) , t h e  rate of  i nc rease  i n  d i s c harge , as  we l l  a s  the 
rate o f  d i s tu rbance of  the s ha l l ow s tream bottom due  to more i nte nse  
rai nfa l l ,  c o nt r i b ute to  the F POC l oads . A l s o , more  i nte n s e  ra i n fa l l 
cou l d be more effect i ve i n  was h i ng canopy mate ri a l  i nto the s tream s i nc e  
aero s o l  parti c l es a r e  known t o  adhere rather s trong l y  t o  l eaf s urfaces 
o nce they became attached .  For  DOC , b i ot i c uptake i n  the s tream channe l , 
wh i c h wou l d  be  greater duri ng  a pro l o nged s to rm ,  i s  a factor to con s i de r .  
T h e  l argest  s ummer storm of  t h e  twenty- month s tudy per i od occurred 
dur i ng  the J u l y  31  to August 2 ,  1973 per i od and the hydrograph i s  s h own 
i n  F i g ure 73 , a l ong  wi th conce ntrat i o n  data . Th i s  comp l ex s to rm , con­
s i st i ng  o f  four  s eparate p rec i p i tati o n  events , had a peak  d i scharge of  
0 . 043 m3!s . I n  a l l cases , FPOC  concentrati on  rose  and fe l l  much  more 
rap i d l y  than DOC concentrati o n .  For examp l e ,  d ur i ng the peri od  of 
0900 - 1030 , F POC concentrat i o n  rose , fe l l ,  and rose agai n wi th c hanges 
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the peri od , agai n apparent ly  re l ated to the need to keep F PO C  i n  s u spen­
s i on .  
Wh i l e  the data s howed cons i s te nt trends for a ny ascend i n g  o r  decend­
i ng l i mb of  the hydrograph ,  i t  i s  obv i o u s , e spec i a l l y  from compa r i s o n  of 
the vari o u s  peak concentrat i o n s , that l i tt l e can be  exp l a i ned from d i s ­
c harge a l one . F PO C  concentrat i o n  seemed dependent  o n  i nten s i ty o f  pre­
c i p i tati o n ( as exh i b i ted  by the  rate of c hange i n  s treamf l ow) as much  as 
o n  actual  d i s c harge . A l so , l i tt l e i n  the way of  1 1 exhaust i o n 1 1 o f  FPOC  was 
seen , wi th the concentrat i o n  r i s i ng rap i d l y  wi th  each  ascent of the 
hydrograp h , i nd i cat i ng  a wi t h i n- s tream sourc e .  
O n  t h e  other han d ,  D O C  data i nd i cated that there was s ome exhaus­
t i on  o f  the source o f  DOC  throughout the peri o d .  I f  w e  a s s ume that DOC 
concentrat i o n  was re l ated to d i scharge , then DOC concentrat i on  at  peak  
d i scharge ( 2 . 38  mg/ 1 ) was abo ut 2 mg/1 l es s  than  the  peak  c oncentrat i o n  
duri ng  t h e  next h i ghest  p e a k  ( 1055 - 1100 ) , e v e n  though  the  l atter p e a k  
was l es s  than t h e  fo rmer .  However , t h e  l owe r peak  concentrat i on d ur i ng  
the 1613 - 1618 per i od of  August  1 may have  been  parti a l l y  due  to a f l ow 
contri b ut i o n  from so urce areas o r  s o i l water ( sp r i ngf l ow) .  I n  e i ther  
case , the water wou l d be expected to have been s ub s tanti a l l y  l owe r con­
centrat i o n s  of  DOC ( and  F PO C ) than  d i rect throughfa l l i nputs . 
Throughfa l l  concentrat i ons  from the per i od  of  J u l y  28 thro ugh  
August  5 ,  1973 , due  s o l e l y  to i np uts  dur i ng th i s  s to rm , were 6 . 15 mg/ 1 
and 1 . 18 mg/1 for DOC and FPOC , respect i ve l y .  Conce ntrat i ons  above base  
f l ow dur i ng  th i s peak of the  storm , and attr i b utab l e to d i rect i np u t  of  
throughfa l l to  the s tream channe l , were c a l c u l ated as 5 . 11 mg/1 DOC , and 
1 1 . 47 mg/ 1 FPOC . DOC va l ues  i nd i cated a contr i b ut i o n  at the peak of the 
309 
hydrograph from severa l  s o urces of  water ( throughfa l l  , s o i l water , 
groundwate r ) . T h i s peak f l ow was not a s soc i ated wi th  i n i t i at i on of  the 
ra i n  event ; therefore , F POC  concentrat i o n s  were not  due to q u i c k  f l u s h­
i ng/was h i ng of the canopy .  The o n l y  feas i b l e  a l ternat i ve s ource of  F PO C  
was t h e  s tream bottom.  S i nce th i s  was t h e  l arges t  storm i n  s everal  
month s , organ i c accumu l at i ons  i n  the  dry ( at basef l ow) port i ons  o f  the 
channel  p robab l y  s uffered s ome dep l et i o n .  
The s torm of  August  8 ,  1974 a l so  i nc l uded two per i ods  of  rai nfa l l ,  
wi th peak  f l ows s eparated i n  t i me by about f i ve hours , and  w i th a return 
to basef l ow l eve l s between the peaks . C ompari ng  the  two peaks for F POC  
concentrat i o n  ( F i gure 74) , they aga i n appear to b e  re l ated to rate of  
change i n  s treamfl ow more than  to actual  rate of  d i s charge , wi th on ly  a 
s l i ght i nd i cat i o n  of  dep l et i o n  o f  the F POC  s o u rce from o ne  storm to the  
next . L i tt l e  i n  the way of  dep l eti on can  be  s een  for DOC , a 1 though  
concentrati on s  for the s econd storm were somewhat l ower than thos e  for 
the f i rst  s to rm .  Rati os  o f  peak  concentrati o n s  of  DOC/FPOC for  the  two 
s torms were near o n e .  A s s umi ng a l l the hydrograp h i c  ri se  was due  to 
d i rec t  i np u t  to the s tream c hanne l , the peak  DOC concentrat i o n s  were 
attr i b utab l e to throughfa l l DOC concentrati ons  of  4 . 59  and 4 . 07 mg/ 1 fo r 
the f i rst and second  peaks , respecti ve l y .  L i kewi s e , F POC  concentrat i o n  
i ncreases  a t  p e a k  d i sc harge , attr i butab l e t o  throughfa l l or  stream b ottom 
contri b ut i o n s , i nvo l ved i nputs of 2 . 27 and 0 . 81 mg/1 , wi th peak  concen­
trat i o n  of  FPOC  i nd i cati ng  a throughfa l l contr i b ut i on of  3 . 59 mg/ 1 . Thus , 
for F PO C , contri b ut i o n s  from throughfa l l or s tream bottom were much l e s s , 
poss i b l y  i nd i c at i ng dep l et i on of  e i ther or both of  the so urces . These  
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3 1 1  
i n  throughfa l l for  August  1974 of  4 . 03  and 3 . 04 mg/1 , respect i ve l y .  The 
F POC co ncentrat i o n s  i nd i cated l i tt l e bottom d i s tu rbance dur i ng  t h i s 
smal l s torm .  
Th i s  storm can b e  compared t o  a s omewhat l arger event occurr i ng  o n  
August  12 - 13 , 1973 ( F i gure 75 ) ,  for wh i ch the rat i o  of  peak  DOC to 
peak FPO C  co ncentrat i on i n  s treamwater was 0 . 60 .  I n  th i s  s to rm , d i s ­
c harge approx i mate l y  doub l ed base  f l ow ,  wh i l e  for the s to rm o f  August  8 ,  
1974 , d i s c harge i nc reased o n l y  50% .  Thus , i t  appears that s torms i n­
v o l v i ng l arger f l ows have a tendency for the DOC/FPOC peak  concentrat i o n  
rati o t o  b e  l ower ,  aga i n  i nd i cat i ng  the greater respo n s e  of  F POC  t o  i n­
c rease  i n  d i s c harge from e i ther  the s tream bottom o r  throughfa l l .  T h i s 
c o u l d a l so  exp l a i n  the decreas i ng rati o of  peak  DOC conce ntrat i o n s  to 
p eak  FPOC concentrat i ons  dur i ng the s er i e s  of  peak f l ows a s soc i ated wi th  
the  storms of  J u l y  3 1  to  August  3 ,  1973 . 
The  comp l ex s to rm event o f  Augu st  21 - 22 , 1974 ( F i gure 76 ) , s howed 
i nd i cat i ons  of  what m i ght at f i rst  b e  cons i dered s o urce  dep l et i o n  for  
F POC co ncentrat i o n  due to h i ghest  concentrat i o n s  occurr i ng ear l y  i n  the 
s torm .  Howeve r ,  the i n i t i a l peak F POC  concentrat i o n  ( 6 . 08 mg/1 ) occurred 
dur i ng an i nten s e  r i se  i n  the hydrograp h , i nd i cat i ng that the h i gh con­
centrat i on s  cou l d have been  re l ated to streambed contri but i o n s  wh i ch 
wou l d  not be  a s  great dur i ng  a l es s  i nten s e  r i s e  i n  d i s c harge . 
Concentrati on  d i fferences  at the  two d i s charge peaks  were not  i n­
d i cati ve  of  so u rce dep l et i on for DOC . I n  fact , compari ng the peaks for 
0600 - 0630 and 0950 - 0955 , the conce ntrat i ons  were equ i va l ent , wi th 
the l atter peak accompan i ed by much l ower s treamfl ow ( and hence , l owe r 
quanti ty of  canopy contri but i o n ) . Ca l c u l ated concentrat i o n s  due to 
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throughfa l l i nputs  ( a s sumi ng  that a l l i ncreases  i n  d i s c harge and c oncen­
trati o n  were due to throughfa l l i np uts ) wou l d  have requ i red  throughfa l l 
c once ntrati ons  of  4 . 19 ,  2 . 99 ,  and 5 . 11 mg/1 fo r the  th ree s ucce s s i ve 
peaks . 
D ur i ng the f i ve- day per i od from August  28 to September 1 ,  1974 , 
rai n fe l l every day .  The res u l t i ng s er i e s  of  storm events  and  DOC  con­
centrat i o n s  are s hown i n  F i gures 77-81 o ne a s s umes  that a 1 1  the  i n­
creas e s  i n  s treamfl ow were due to  prec i p i tati on i nput  to the stream 
channe l , s ome i nd i cati ons  we re pre se nt for dep l et i o n  of the DOC s o u rce , 
b ut they were not  c l ear cut .  Concentrat i o n s  i n  i np ut water were e s t i -
mated at 4 . 60 mg/1 for the f i rst  peak  ( 1410 - 1420 o n  Augus t  28) , 4 . 05 
mg/1 for the second  peak  ( 1710 - 1715 o n  August  29 ) , 2 . 21 mg/1 for peaks 
at 1735  - 1750 o n  August 30 and 1505 - 1515 o n  Augus t  31 , and 3 . 50 mg/1 
for the peak  on September 1 at 0255 - 0300 . F PO C  concentrat i o n  once  
agai n appeared due  to the  rate of  i ntens i ty of  hydrograph i c  r i s e .  Com­
pari ng  peak  conce ntrat i o n s  for the f i rst  port i o n  of  the storm ( 1410 -
1420 o n  August  28) , i t  can  be  seen  that a conce ntrat i o n  of  1 . 12 mg/1  was 
a s soc i ated w i t h  a n  i ncreas e i n  the hydrograph o f  14% over base  f l ow ,  
wh i l e  for the s amp l i ng i nterval  1645 - 1650 o n  August  29 , peak  concen­
trat i o n  of  FPO C  i n  s treamf l ow was 3 . 83 mg/ 1 , as s o c i ated with  an  i nc rease  
i n  d i s c harge of  35% ,  wi th  mean  d i sc harge for  both  samp l i ng i nterva l s 
be i ng approx i mate l y  0 . 007 m3!s . Wh i l e  an  overa l l i ncrease i n  d i s c harge 
over base f l ow was i nvo l ved i n  the dynami cs  of F POC , the mai n factor 
s eemed to b e  the rate of  i ncrease  i n  d i scharge over  the i nterval , i nd i ­
c ati ng  that i t  was a funct i o n  of  ra i nfa l l i nten s i ty .  These  va l ues  we re 
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0 . 0020 m3/s  i nc rease/5  m i n ute i nterval  for 1645 - 1650 , a d i fference of 
4 . 6 t i me s  greater i nc rease  i n  d i scharge dur i ng the  p er i od  o f  peak con­
centrat i o n  of  F PO C  i n  the August  29  s torm.  Thus , peak FPOC  conce ntra­
t i o n s  i n  s ubsequent  s torms d i d  not s h ow i nd i cat i ons  of dep l eti o n , but  
were more  expres s i ve of the i ntens i ty of  water i nput  to the  s tream , wi th 
th i s  general  re l at i o n s h i p  h o l d i ng  for a l l three  peaks . The  behav i or of  
F POC wi th  re l at i o n  to the hydrograp h ( decreas i ng conce ntrat i ons  wh i l e  
the hydrograph was i ncreas i ng ) , makes the re l at i o ns h i p  betwee n  F POC  and 
rate o f  i ncrease i n  streamfl ow more conv i nc i ng . Thro ughfa l l probab l y  
i ntroduced a g i ven  amount o f  part i c u l ate o rgan i c  mater i a l i nto t h e  s tream 
system ( o r  ra i s ed  i t  off the  bottom from rai ndrop i mpact) , and  th i s  par­
t i c u l ate matter was i n  an  u n stab l e s tate wi th regard to s uspens i on and 
fe l l  o ut  q u i c kl y .  Thus , i t  was o n l y  for the s hort per i od  whe n rai n was  
fal l i ng i ntens e l y  that concentrat i o n s  were rai se d .  U n l e s s  t h i s h i gh i n­
tens i ty i nput , bottom d i s turbance , and hydrograp h i c acce l erati o n  cont i n­
ued , conce ntrat i o n s  dec l i ned  s harp l y  as the orga n i c mate r i a l  sett l ed to 
the bottom.  An  a l ternati ve exp l anat i o n  m i ght be that heavy rai n was 
more eff i c i ent  at canopy was h i ng than l es s  i nten s e  rai n ,  espec i a l l y  for 
FPOC . Genera l l y ,  these concentrat i o n s  of  DOC and F POC  attr i b utab l e  to 
i ncreases  i n  d i s c harge agreed w ith  concentrat i ons  of  DOC and FPOC  i n  
throughfal l ,  wh i ch were l ow i n  August  1974 ( month l y  means of  4 . 03  and 
3 . 04 mg/1 for DOC and FPOC respect i ve l y ) . Thus , dur i ng  these  sma l l er 
s torms the maj or  factor 1 n  i ncreas i ng FPOC  concentrat i ons  s eemed to be  
throughfa l l add i t i o n s . 
A sma l l s hower ( 0 . 51 em of  rai nfal l ) ,  extend i ng over a two- hour  
peri od  o n  September 9 ,  re s u l ted i n  the  hydrograph and concentrat i o n  data 
32 1  
s hown i n  F i gure 82 . A n  i nc rease i n  d i s charge of  23% a t  peak  f l ow res u l ­
ted i n  a tenfo l d  i nc rease i n  conce ntrat i on  o f  DOC ( an d  a twe l ve fo l d  
i ncrease i n  o utput o f  DOC ) .  T h i s wou l d correspond  to a concentrat i o n  of  
throughfa l l i nput  of  13 . 76 mg/1 i f  a l l water i nput  and  i nc rease  i n  DOC 
were due to throughfa l l i nput  to the s tream channe l . Cons i s tent  wi th 
other res u l ts , the  F POC conce ntrat i on peaked  befo re DOC concentrat i o n ,  
and was dec l i n i ng dur i ng the peak  i n  the hydrograp h .  Rat i o  o f  peak  con­
centrat i o n  of  DOC to FPOC  was  1 . 72 . Throughfa l l for  S eptembe r  had DOC  
conc entrati on of  11. 33 mg/1 , i nd i cat i ng pos s i b l e  l each i ng o f  a s e ne s c i ng 
c anopy . The sma l l s i ze of  the storm and the s uspected l each i ng of d i s ­
s o l ved  mater i a l  from t h e  fo l i age contri b uted t o  the  h i gh p e a k  conce ntra­
t i on  rat i o  of DOC to F POC . 
The ma i n  reasons  for the general  s harp i nc re as e i n  s treamf l ow con­
centrat i o n s  o f  DOC and FPOC were l ow amb i ent  ( basef l ow) concentrati ons  
a l ong wi th  the sma l l s i ze o f  the s tream system . Even  a sma l l ra i n  causes  
a d i scern i b l e r i s e  i n  d i s c harge , and a moderate s h ower can d o ub l e d i s ­
c harge . H i gh c oncentrat i o n s  o f  DOC  and FPOC  i n  throughfa l l ( 11 . 30  and  
4 . 27 mg/1 , respect i ve l y ,  i n  September  1973 ) ,  up to two o rders  of  magn i ­
tude h i gher  than concentrat i o n s  i n  s treamfl ow ,  were respons i b l e for 
maj o r  i nc reases  i n  c oncentrat i ons  of  o rgan i c  carbon , e spec i a l l y  the  d i s ­
s o l ved form .  Thi s was part i c u l ar ly  s o  i n  smal l er ,  l es s  i nten s e  s h owe rs .  
A l arge r ,  more comp l ex storm occurred o n  September 17 , 1973 , ( F i g­
ure 83 ) cons i s ti n g  of two s torm events . The fi rs t  storm , s hovti n g  a 
h i gher peak  d i sc harge and more rap i d  r i se  i n  the hydrograp h , had a rati o 
o f  peak  DOC conce ntrat i o n  to peak  F PO C  concentrat i o n  o f  0 . 58 ,  wh i l e  the 
s econd , a l es s  i nten s i ve storm , had a peak rat i o  of  0 . 82 ,  wi th no  
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i ndi cati o n  of dep l eti on of s o urce  of DOC . I n  fact , j us t  the oppos i te 
trend cou l d be  i nferred from the data.  Agai n ,  F PO C  conce ntrat i o n s  were 
apparent l y  re l ated to i nten s i ty of rai n fa l l ,  peak i n g  dur i ng  the mo s t  i n­
tens i ve r i s e  o f  the hydrograph and  respond i ng to ra i n fa 1 1  events  
( 1700 - 1800 )  muc h more  rap i d l y  than  DOC . 
The s to rm s er i e s  o f  September  29  through October 1 ,  1973 ( F i gure 
84) s howed three s eparate peaks . F POC  concentrati on s  were aga i n most  
re l ated to i nten s i ty o f  hydrograp h i c r i s e .  Peak  c oncentrat i o n  of  DOC  
( 3 . 84 mg/ 1 ) wou l d  represent a throughfa l l i nput  of  7 . 54 mg/1 i f  a l l f l ow 
i ncreases  were due to throughfa l l i nputs . The  s econd  DOC peak  can  l i ke­
w i s e  b e  ca l c u l ated as  res u l t i ng from an  i nput  i nc rease  of 7 . 3 mg/l . 
These  compare re l ati ve l y  we l l  wi th the  mean DOC concentrat i o n s  for  Sep­
tembe r and October  o f  11 . 3 3  and  8 . 59  mg/1 , respecti ve l y .  
The l arger storm of  October  28 , 1 97 3  ( F i g ure 85 ) began wi th 
a h i gher  basef l  ow concentrat i o n  of DOC due to l each i ng of the 1 arge 
i np ut o f  l eaf  l i tter enter i ng  the s tream at the  t i m e .  Peak  DOC concen­
trati o n s  were 4 . 45 mg/1 , repre sent i ng a throughfa l l i nput  contai n i ng 
6 . 31 mg/ 1 DOC . F POC  concentrat i o n  d i d  not peak  as  fast as  dur i ng  the 
s ummer months , pe rhaps becaus e  the canopy was dep l eted o f  F POC  due  to 
l ac k  of i nsect  acti v i ty at th i s  t i me ( as seen  from the l ac k  of frass  
fa l l at th i s  t i me ) , wi th the i nc rease  i n  F POC  concentrat i on hav i ng been  
more dependent o n  i nc i dent p rec i p i tat i on l eve l s  o f  F PO C .  
Soon  afte r the maj o r  i nputs o f  l i tterfa l l ceased , a l ar ge storm , 
the  l argest  ever  recorded at Wa l ker Branch waters hed , comp l ete l y  f l u s hed 
the  sys tem.  The s to rm actua l l y  occurred over a p e r i o d  o f  s evera l days 
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F i g ure  86 . Re l a t i ons h i p  Between Concentra t i o n s  of  DOC a nd  FPOC i n  S treamfl ow a n d  D i s c harge  
o n  t he  We s t  Fo r k  o f  Wa l ker Bra n c h  for  the  Storms of November 2 6 - 28 , 1 9 73 . 
w N -....J 
328 
spec i a l note was the DOC/FPOC rat i o  and  the re l at i ve respo n s i ve n e s s  of 
DOC v s  FPOC wi th regard to c hanges i n  streamf l ow . S i nce  autumn l i tter­
fal l was v i rtual l y  over at th i s t i me , most of the F PO C  must  have come 
from the s tream system and s urroundi n g  l andscape . Throughfa l l concen­
t rat i o n s  for  Novembe r  averaged 2 .  08 and 0 .  72 mg/ 1 fo r DOC and F PO C , 
res pect i ve l y  ( see  F i g u re 52 , page  222 ) .  S i nce  pea k  concentra t i o n s  of  
DOC a n d  FPOC  were greater  than  these  v a l ues  ( fo r  FPOC , t�o orders 
o f  mag n i tude greate r ) , the s o u rce  was other than the throughfa l l water 
i tse l f .  B reakup o f  l eaf pac ks i n  the s tream wi th  r e l ease  o f  trapped 
d i s s o l ved and f i ne  parti c u l ate matter contri b uted to stre am concentra­
t i ons . A l s o  i mportant were i np uts from i nterm i ttent  f l ow areas ( va r i ab l e  
s ource areas ) , where no water had f l owed fo r a l most  s i x  months , and  
where l arge amou nts  of  l i tterfa l l and b l ow- i n  had accumu l ated . 
A second  facto r compl i cati ng i nterpretat i o n  of  the  pattern  o f  DOC  
and F POC  conc entrat i on  was  the obv i o us  contr i but i o n  of  water from 
s o urces other  than d i rect i nput  to the s tream channe l  by ra i nfal l .  Be­
caus e of  the l arge amount of ra i n  fal l i ng dur i ng  th i s  t i me , l arge i np uts  
o f  water from l ate ra l  f l ow i n  the s o i l p rofi l e  ( feed i n g  vari ab l e  s o u rc e  
areas ) ,  as  we l l  a s  from i nc reased  spr i ng f l ow ,  wou l d b e  expected to 
modi fy the pattern  of DOC and F POC  concentrati on s  compared to the p re­
v i ou s  s ummer o r  ear l y  fal l storms . 
A compar i s o n  of  the var i ous  peaks i s  i nstructi ve i n  ascerta i n i ng 
the  re l at i ve behav i o r  of DOC and F POC  wi th f l ow. D ur i ng  the i n i t i a l 
sma 1 1  r i s e  ( 1018 - 1225 , November  26 )  rat i o o f  peak  DOC to peak  F POC  
concentrat i on was 4 : 1 .  Thi s h i gh rat i o  can be  re l ated to throughfa l l 
i nputs  for  the month , wh i ch had a rat i o  o f  2 . 89 ,  i nd i cati ng  m i n i mum 
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d i s rupti on  of  the stream bottom a l ong  wi th s ome s ettl i ng of  F POC  i np uts  
due to the s l ow r i s e  of  the hydrograph .  
Dur i ng the next hydrograph i c  ascent  ( peaki ng around 0100 o n  Novem-
ber  27 ) ,  the rat i o  was 0 . 12 ,  i nd i c at i ng  the s h i ft i n  emp has i s  to F POC  
d i scharge at  these  h i gher f l ows . F PO C  concentrat i o n s  were 17 . 55 - 24 . 52 
mg/1 , the h i ghest  found o n  the waters hed up to that t i me .  The reason 
for the l ow rat i o  was that DOC conce ntrat i o n  was dependent o n  e i ther 
throughfa l l i nputs , spri ngfl ow i np uts , or  l ateral  f l ow - vari abl e so urce 
area i nputs , the l atter two hav i ng  l owe r concentrat i on s  than throughfa l l .  
Another s ource for DOC was i ntersti t i a l  wate r i n  the s tream system , but  
the  s to rage capac i ty o f  the subs trate sys tem was  m i nor  compared to  the 
g reat vo l ume of  water pas s i ng through the sys tem . Thus , DOC concentra-
t i on ( and i nput)  d i d  not i ncrease above a l eve l comparab l e  to through­
fal l concentrat i o n .  FPOC o n  the other  hand , i nc reased great ly  duri ng  
the maj o r  storm due to  the l arge ( newl y  acqu i red)  amou nt of  o rgan i c  
mater i a l  a l ready i n  the peren n i a l  and i ntermi ttent stream system.  
A s i m i l ar s i tuat i o n  i s  seen for the very l arge peaks on  November  
27 , betwee n  2100 and 2200 , where DOC/FPOC rati o was 0 . 06 .  Thi s peak  
f l ow ( 1 . 63 m3/sec )  repre s e nted the greatest f l ow ever recorded o n  the 
west  fork wate rs hed . H i ghest  concentrat i ons  recorded duri ng the s tudy 
were found duri ng th i s  t i me , rang i ng  from 68. 09 mg/ 1 to 77 . 49 mg/ l . 
Dur i ng  the maj o r  pea k ,  F POC  conce ntrat i on was greates t  near peak f l ow ,  
wh i l e  for sma l l e r s torms , peak FPO C  concentrati ons  u s ua l l y  occurred 
s ometi me before peak f l ow. In th i s  case , there were added sou rces , the 
s treams i de l i tter l ayer and source  areas . The s e  were u ndoubted l y  the 
s o urces for the h i gh concentrat i o n  o f  FPOC , as  the peak  f l ow of  the 
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prev i ous  day had removed most of  the organ i c  mater i a l  from the stream 
channe l  ( pere nn i a l f l ow and a porti o n  of i ntermi ttent f l ow secti o n s )  
i tse l f .  Th i s  wo u l d a l so  expl a i n t h e  h i gher concentrat i o n s  of  DOC for 
th i s peak ( as compared to the peak f l ow of  the prev i o u s  day ) , as  f l owi ng 
water entra i ned l arge amou nts of re l at i ve l y  u n l eached and unwashed  
o rgan i c mate r i a l  pres ent i n  the l i tte r .  Headwater extens i on i nto i nter­
mi ttent  channe l s where f l ow was rare was pos s i b l y  the maj or  source  for 
much of  the o rgan i c carbon .  The l i tter l ayer on  the s e  s ource areas and 
s treams i de forest f l oor had probab l y  accumu l ated a l arge amo unt  of 
readi l y  d i s s o l vab l e organ i c  materi a l  from catabo l i c  b i o l ogi ca l  proces se s , 
thus  y i e l d i ng  DOC concentrati ons  i n  s treamfl ow somewhat greater than 
those  i n  throughfa l l .  
I n  the case  of  both peak  f l ows , F POC  re sponded much more qu i c kl y  to 
c hanges i n  streamfl ow than d i d  DOC , wi th order of magn i tude c hanges 
occurri ng  wi th i n a one- ha l f hour  per i od .  
F i gure 87  s hows the  response  for  DOC  and FPOC dur i ng the  storm 
( December 4 )  fo l l owi ng the maj or s torm event j us t  de scri bed . As can  be  
seen , the  s tream system was  re l at i ve l y  u nrespo ns i ve to a doub l i ng of 
f l ow ( 0 . 011 to 0 . 021 m3/ s ) , wi th DOC s howi ng  a l mo st  no i ncrease , and 
F POC wi th peak conce ntrati on  of o n l y  0 . 54 mg/ 1 . Th i s  res u l ted from 
p r i or  remova l  of re serves  of DOC and FPO C  from the stream channe l p l us 
the thorough was h i ng and l each i ng of  the  enti re terrestri a l  waters hed 
system duri ng  the l ate November storm a l ong wi th pres umab l y  l ow concen­
trat i ons  of organ i c carbon i n  throughfa l l .  
Approxi mate l y  a wee k  l ater another fa i r l y  s ubsta nt i a l  storm event 
occurred ( F i gure 88) , wi th f l ows i ncreas i ng from 0 . 008 m3/s  to an 
0 <0 





z �  O o :::::1 c.; ..-,: u .,., u ..,... j Z o l 
..-,: I 
§ 0 I 23 : 1--
% I 0 ' E= I 
< ... ...., I -v '"'  
2== .; l z I :...1 
u 
' 
% O o U '"'  
0 
"' :\1 • - • ., _  . .. .  
0 -r------· - . 
0800 
--
1 0 0 0  
LEGE�·m 
o = Db�olvcd Orga nic Carbon 
o = Fine Parti c u late Organic Carbon 
Dbcha.rge 
1200 1 ! 0 0  i G O O  
! - Dc c - 7 3  
w o o  'ZOllO 2200 
F i g u re 87 . Re l a t i o n s h i p  Betwee n  Concentra t i o n s  of DOC a n d  FPOC i n  Streamf l ow a n d  D i s c harge 















0 �  
-, 
.n �  
0 
:=.; 
� ! 0 0  
w 
w 




� � btl C" O  c: ,,., - ""  
Z "'  
g """ ...... ,., 
� ,.._ c '"" -, 
u 
z 
.,. ,  
_. 0 ' � 0 , � ": �  O "'  
>:.<.. 0 "' OJ 
Z ""  0 . .., - "  !:-< -< � E-< 0  
z '!2 i � _.... 
::.., -z 0 
::-_; 1.() I fa !  I 
o ,  
0 0 1  0 '  
/ 
LEGEND 
o =: Di,;�o lved Organic Carbon 
o = Fine Par ticulate Organic Carbon 
Di!:!c harge  
0 "' 0 
0 





0 -8 � · (.)  � 0 � 
"' 0 
0 






O '  ·----.,-�-,.....-------.,........-----_.,-��-,-- -�- -- ---- - - - -- - -- - --- - �--.-- - --- - -- � ; o  
0000 0500 
1 3 - D c c - 7:"3 
1600 2 l 00 0800 
1 1 - D ec-7:3 
LOOO -�  l 00 0800 
1 5 - Dcc-7�3 
1 600 
F i g ure  88 . Re l a t i on s h i p  Be tween  Concentra t i o n s  o f  DOC a n d  FPOC  i n  S treamfl ow a n d  D i s c h a rge 
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i n i t i a l  peak  ( Decembe r  13 , 0845 - 1900 ) of 0 . 031  m3!s  a four- fo l d  i n­
c rea s e .  S omewhat s u rpr i s i ng l y ,  fa i r l y  h i gh conce ntrat i o n s  o f  DOC and 
FPOC were fo und , wi th peak concentrat i ons  of DOC and F POC  be i ng 3 . 20  and 
6 . 84 mg/1 , respect i ve l y ,  for a rat i o of  0 . 47 .  Mean concentrat i o n s  i n  
throughfa l l  for the month we re 1 .  90 and 0 .  47 mg/1  for DOC and F PO C , 
respect i ve l y .  S i nce the stream system was thorough l y  f l u s hed of  o rgan i c 
matte r  at the t i me o f  th i s storm , the  concentrat i o n s  above basef l ow must  
be exp l a i ned by h i gher  throughfa l l concentrat i o n s  dur i n g  th i s  storm than  
for the res t  of  the  month . S i nce there was  a very l arge storm o n  D ecem­
ber  26 , 1973 , wh i ch was accompan i ed by l ow conce ntrat i o n s  of DOC and 
F POC , th i s rea s o n i ng  i s  p robab l y  correct . A l s o , the December  4 s to rm h ad 
very l ow o rgan i c  concentrat i o n s  i n  throughfa l l based  o n  concentrat i ons  
i n  streamf l ow ( F i gure 87) , a fact wh i ch wou l d  contr i b ute to a l ow 
month l y  mean for  through fa 1 1  DOC concentrat i o n .  So i  1 wa ter data  ( see 
F i g ure 6 5 , page 258 ) s howed the  f i r s t  h a l f of  December w i th  the  h i g h e s t  
DOC  c oncentrat i o n  o f  t he  year for  t he  p i ne a nd  oak- h i c ko ry types , add i ng 
further ev i dence for re l at i ve l y  h i gher  DOC concentrat i o n s  dur i n g  th i s  
peri od  i n  throughfal l .  
Another  po i nt  re l at i ng to th i s  D ecember 13 hydrograph was the occu r­
rence of  the second peak c� 2100 ) dur i ng  a per i od o f  no  rai n .  Th i s  de­
l ayed behav i o r ,  o ften seen i n  storms of mode rate s i ze dur i n g  per i ods  of 
s aturati on of  the watershed  sys tem , was due to de l ayed i np uts from s o u rce  
areas  and groundwate r ,  or i g i n a l l y  fed by the prec i p i tati o n  event , b ut  
i nvo l v i ng s ome water p rev i ous l y  s to red  i n  the s o i l wate r/bedrock system . 
D ur i ng  th i s hydrograph i c  r i se , a smal l b ut di scern i b l e i nc rease occurred 
i n  FPO C  conce ntrat i ons , wh i l e  l i tt l e i nc rease  was seen for DOC . Th i s  
334 
was re l ated to the re l at i ve s ources  of F PO C  and DOC . For F POC , the i n­
crease i n  c oncentrat i on  most  probab l y  represented mate r i a l  b e i ng l i fted 
o ff the stream b ottom by the i ncreas i ng f l ow ,  a l though  spr i ngf l ow i nc re a­
s e s  i n  FPO C  may have a l s o  occurred .  For  DOC , l i tt l e i nc rease  i n  concen­
trat i o n  was  seen , due  to  the fact that the s ources  for DOC were  stri ct l y  
w i th i n  the s o i l water  o r  groundwate r ,  and these  have been  s h own to be  
q u i te l ow i n  DOC ( see  F i gures 65  and  6 6 , pages  258 and 288 , respec­
t i ve l y) . As  seen  i n  a l ater storm ,  the  re l ati ve behav i o r o f  DOC and F POC  
duri ng  these  1 1 non- rai n 1 1  hydrograph i c ri s e s  was dependent  o n  the q uanti ty 
o f  organ i c  mater i a l  i n  the s tream channe l , and the  re l at i ve mag n i tude 
and  i nte n s i ty of  the ra i n l e s s  ri s e  a s  compared to the  precedi ng r i s e ,  
the  l atter b e i ng due mai n l y  to d i rect channe l  i nput  o f  water v i a  through­
fa l l .  The  t i m i ng  o f  the two events was a l so  i mportant .  I f  the  r i s e  had 
been de l ayed l ong  enough for DOC concentrat i o n s  to decrease from peak  
concentrat i o n , then  DOC  concentrat i o n s  wou l d have  rema i ned re l at i ve l y  
c onstant duri n g  the r i se ,  o r  wou l d  even  have i nc reased  s l i ght ly .  I f  the  
groundwater r i s e  had come before DOC  concentrat i o n s  dec l i ned  from the  
p ea k ,  then  an  actual  decrease i n  DOC  wou l d  have  been  s een  . 
Another l arge s torm event occurred  o n  D ecemb e r  2 5  - 2 6 , 1973 
( F i gure 89 ) .  As  can  be  seen by compar i ng F i gure 88 and 89 , the i ncrease  
i n  d i scharge was  greater for the storm of  December 2 5  than for that of  
D ecember 13 , b ut DOC concentrat i ons  rema i ned much  l ower ,  never reac h i n g  
2 . 0 mg/1 . Thi s co i nc i ded wi th t h e  mean D O C  concentrat i on f o r  t h e  month 
for throughfa l l  of  1 .  90 mg/ 1 . F PO C  c once ntrati o n s , on the other hand , 
reac hed a peak  of  13 . 21 mg/1 d ur i ng the per i od o f  mos t  i ntense  hydro­
graph i c  r i se , at a d i s charge rate ( 0 . 29  m3/sec )  o n l y  39% of  peak d i s -
0 
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F i g ure  89 . Re l a t i on s h i p Be tween  Concen t ra t i o n s  o f  DOC a nd  FPOC i n  S treamf l ow a n d  D i s charge  
o n  t h e  We s t  Fork  o f  Wa l ker Bra n c h  for the  S to rm of  December 25 - 26 , 1 9 7 3 . w w 
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charge . Agai n ,  F POC  concentrat i o n  was most respo ns i ve to rates of change 
i n  d i s c harge , wh i l e  DOC concentrat i o n  s h owed a smoother progre s s i on 
through t i me .  C ompared to the s torm o f  November  26  - 28 , where peak  
concentrat i on of  F PO C  and  d i scharge were much more  sync h ronous , the  d i f­
ference c o u l d be  exp l a i ned  by the fact that h i ghest  concentrat i o n s  o f  
F POC d ur i n g  the ear l i er storm were d ue to bank  overf l ow and f l u s h i ng  of  
the  l i tter l ayer a l ong  the l ow- l y i ng s l ope  pos i ti on s .  F or  the  l atter 
s torm , wi th s ub s tanti a l l y  l ower peak  d i s c harge , the  h i ghest  f l ows d i d  
not e nco u nter th i s  l i tter l ayer , thus  FPOC  concentrati on behav i o r  was 
more l i ke that for a typ i ca l  s torm , wh i ch does not overf l ow the banks . 
A s i mi l ar res u l t was seen  for the  storm o f  January 28 , 1974 ( F i gure 
9 0 ) , dur i ng  wh i ch F POC  reached a peak concentrat i o n  of greater than 3 
mg/1 , wh i l e  DOC concentrat i o n  never exceeded 1 . 0 mg/1 . S i nce peak FPOC  
concentrat i o n  represented an  i nput  of  water wi th  10 . 45 mg/1 FPOC , the  
obv i o u s  conc l u s i on i s  that  much of  th i s  i ncrease i n  F PO C  c ame from the 
s tream s ub strate i ts e l f ,  s i nee  throughfa l l  va l ues  for January s h owed 
b oth DOC and  F POC  concentrat i ons  qu i te l ow ( 2 . 19 and 0 . 60 mg/1 , respec­
t i ve ly ) . D ata for i np uts  to the s tream system i n  l i tter fa l l and b l ow- i n  
s howed no  s i gn i f i cant i np uts  dur i n g  January .  I n  fact , due  to the l ac k  
o f  strong  wi nds dur i ng  the per i od , b l ow- i n  was a t  a s i x-month  l ow ( s ee 
F i gures 10 and 11 , pages 75  and 7 6 ) . I n  th i s  s to rm ,  the secondary r i se  
( occurri ng from 1500 to 2050  on  January 28)  s howed a decrease i n  DOC  and  
very l i ttl e i ncrease  i n  F POC  concentrati o n , the l atter due to the  sma l l 
overa l l r i s e  and the s l ow rate of  i ncrease i n  d i s c harge . A s i m i l ar 
s i tuat i on w i th regard to th i s secondary ri se was s een  i n  the s torm of  
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The s torm of  March 15-17 1973 ( F i gure 92 )  s howed the re s u l ts  of  a 
l arge groundwate r/so i l water i nput  to the stream sys tem.  Approxi mate l y  
4 . 5 e m  of  ra i n  had fal l en over a three hour per i od pri or t o  ce s sati o n  o f  
rai nfa l l a t  about 0900 . Th i s  exte nded heavy rai nfa l l had t i me to f i l ter  
through the waters hed sys tem , and  from 0900 to  1130 , wi th i ns i gn i f i cant 
ra i nfal l ,  streamf l ow ros e  from 0 . 053  to 0 . 130 m3/sec . S i nce much of  
th i s i ncrease was due to  i np ut from s ource areas and  l atera l f l ow through 
the s o i l profi l e  to the i ntermi ttent f l ow sect i o n s  of  the stream system , 
where s ubstant i a l  quanti t i e s  of  orga n i c  mate r i a l  had been accumu l at i ng ,  
conce ntrati ons  of  FPOC i ncreased great l y ,  whi l e  DOC conti nued to dec l i ne 
through  the per i o d .  Mac i o l e k  ( 1966 ) stated that much of  the detr i ta l  
i ncrease duri ng  ri s i ng ( spr i ng)  f l ows was due t o  mob l i zati o n  of  organ i c  
matter ( part l y  h umi d i fi ed)  a s  s e sto n  from areas of fal l and wi nter de­
po s i t i o n  ( poo l s ) .  He a l s o  noted peak  co ncentrat i ons  before peak d i s­
c harge . It i s  i nterest i ng to note that the behav i or of  F POC duri ng th i s 
peri o d  of  r i s e  paral l e l ed that duri ng  peri ods of  hydro l og i c  r i se  due to 
d i rect channe l  i nput , i n  that FPOC concentrat i on was agai n most c l o s e l y  
assoc i ated wi th t h e  rate o f  change o f  d i scharge . Based  o n  these  obser­
vati ons , i t  wou l d appear that the  work  nece s s ary to s uspend or keep i n  
s u spens i on FPOC , can o n ly  be  accomp l i s hed at h i gh rates of i ncrease  i n  
d i scharge . The s i m i l ari ty betwee n  th i s  1 1 no- rai n 1 1  port i on  of  the hydro-
graph and spri ngf l ood due to s now me l t  i n  more northern watersheds i s  
noted . S i nce the concentrati o n  o f  DOC i n  gro undwater and so i l water i s  
apparent ly  dependent on  res i dence t i me i n  the so i l /bedrock s ubsystem , 
DOC concentrat i o n  d i d  not dec l i ne dramat i cal l y  from throughfa l l l eve l s ,  
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i s  i nteres t i ng  to note that both DOC and FPOC conce ntrati ons  were 
greater dur i ng th i s  smal l er event than for the maj or s torm on March 16 .  
Dur i ng  th i s  l atte r event , FPOC co nce ntrat i o n s  fo l l owed the i r  c haracter­
i s ti c trend of r i s i ng and fal l i ng rap i d l y  wi th rates of change i n  d i s ­
charge . As wi th other l arge s torm events , F POC  conce ntrat i o n s  were s ub­
s tant i a l l y  h i gher than  those  for DOC , but  because the prev i o u s  storm ( o n  
March 1 5 )  had removed much of  the organ i c  mate r i a l from the system , F POC  
c once ntrat i ons  were not except i o na l l y  h i gh .  
Another l arge storm ,  occurri ng  o n  March 19 - 21 , 1974 ( F i gure 93 ) , 
s howed peak  concentrati ons  of  31 . 17 mg/1 FPOC and 1 . 99  mg/1 DOC , for a 
rati o of  DOC/FPOC of 0 . 06 .  The DOC co ncentrati ons  dur i ng  the peak of  the 
s torm were l owe r than that dur i ng  an  ear l i er ,  smal l e r peak , due p r i mari l y  
t o  the s ource of i ncreased s treamf l ow .  I t  i s  a s s umed that t h e  l arger  
peak  o n  March 21  had  a s i gn i f i cant groundwate r/ s o i l wate r contri buti o n , 
wh i l e  the former had very l i ttl e ,  wi th most i np uts comi ng from di rect 
channe l  i nput  of prec i p i tat i on .  The  concentrat i ons  of  DOC i n  s treamfl ow 
we re somewhat l es s  than the mean  for DOC conce ntrat i o n  for the month for 
throughfal l .  Throughfa l l co ncentrati o n s  for Marc h 1974 averaged 3 . 10 and 
1 . 48 mg/1  for DOC and FPOC , respec t i v e l y .  Th i s  he l p s s ubstanti ate the 
c l a i m  that a s i gn i f i cant i nput of  grou ndwate r of  l ower DOC concentrat i o n  
was occurri ng .  
A l ate Apri l storm seri e s  coveri ng the  per i od Ap ri l 24 to  May 3 ,  
1 9 7 3  i s  presented i n  F i gure 94  and 9 5 .  Even though new ly  eme rged canopy 
was present , th i s seri e s  st i l l  ex h i  b i  ted c haracter i st i cs of  wi nter 
storms . Peak DOC co ncentrati ons  bare l y  exceeded 2 . 0 mg/1 , wh i l e  F POC  
conce ntrat i o n s  of  6 .  45 mg/1  were observed .  DOC  concentrati ons  we re 
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water/so i l water i np uts  dur i ng  the l atter peaks , i n  add i t i on to po s s i b l e  
dep l et i on o f  the d i s so l ved so urce i n  the atmosphere o r  canopy .  I t  i s  
i nterest i ng to note that , for the enti re ser i e s , the h i ghest DOC concen­
trat i o n  ( 2 . 20 mg/1 ) was found duri ng the re l at i ve l y  smal l storm of  May 
3 ,  but  here agai n F POC peak  concentrat i ons  were approxi mate l y  twi ce 
those of  DOC . The source  for the s ubs tanti a l  i nc rease  i n  F POC  dur i ng 
the l atter storm may have been  o rgan i c  debri s i n  the channe l  or canopy 
wash , both res u l t i ng from f l oweri ng occurri ng  i n  the  canopy at the t i me . 
Much  o f  th i s  mater i a l was eas i l y b ro ke n  down by p hys i ca l  and chemi ca l  
means to fi ne fragments . Another  so urce cou l d have been  p o l l e n .  A l s o , 
s ub sta nt i a l  b l ow- i n  occurred dur i ng  the prev i ous  month , wi th suffi c i ent  
t i me for s ome wi th i n- system b i o l og i ca l  and phys i ca l  p roces s i ng .  
A few days l ater , anothe r s torm occurred ( May 8 ,  1 973 ) , and th i s 
i n i t i a l storm was fo l l owed two days l ater by a second  s torm of sma l l e r 
magn i tude and durat i o n  ( F i gures  96 ) . Note the l owe r concentrat i ons  of  
F POC dur i ng the ear ly  part  of  th i s May 8 storm than  dur i ng the one  for  
May 3 ,  d i s cu s sed  above , at comparab l e  f l ow rates . The  d i ffere nce aga i n 
appears to be  due to the rate of  i nc rease  i n  d i scharge . The ear ly  part 
of the sto rm of May 8 s howed a s omewhat s l owe r r i s e  than d i d  that of 
May 3 .  A l s o  note , that fo r th i s  ear l y  r i se , the rati o of peak concentra­
t i on  of  DOC to peak concentrat i o n  of  F POC was greater than one . D ur i ng 
the per i od 1 925- 1 955  on  May 8 ,  s treamfl ow r i se  was i ntense compared to 
that for May 3 ,  and st i l l  the peak  FPOC  conce ntrat i o n  was l owe r for May 
8 .  Howeve r ,  i n  th i s  case  the rat i o  DOC/FPOC concentrat i o n  was l es s  than 
one  ( 0 . 6 6 ) . 
Note a l so  the i ncreas i ng concentrat i o n  of  FPOC  wi th i ncreas i ng d i s ­
c harge for the peri od  2 1 1 0- 2255 . Th i s  was a peri od  s i mi l ar t o  the s to rm 
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of March 1 5 ,  1 973 , where d i s c harge i ncrease was due , not to ra i n  fal l i ng 
i n  the s tream channe l , but  to i ncreas i ng spri ngfl ow and s o i l water i n­
p uts to the channe l . I n  th i s  cas e , a s  wi th March 1 5 ,  the rate , magn i ­
tude , and t im i ng of the i ncreased f l ow were s u ff i c i e nt to cause  a mobi l ­
i zati on of  FPOC from the s ub strate of  the stream channe l  (perenn i a l  and 
i nterm i ttent) . No d i scern i b l e i ncrease i n  DOC was  seen  d ur i ng th i s  
de l ayed r i se . 
The  storm of  May 23 , 1 973  ( F i gure 97)  s howed s omewhat h i gher peak 
concentrati ons  of  DOC ( and FPOC)  than  s torms earl i er i n  the spri ng , 
e spec i a l l y  when total i np ut due to throughfa l l i s  con s i dered .  The peak  
DOC  concentrat i o n  of 3 . 90 mg/1  was equ i va l ent  to a throughfa l l i np ut of  
8 . 4 mg/1 . The FPOC peak  ( 5 . 82 mg/ 1 ) was  very h i gh i n  re l ati on  to  c hange 
i n  s treamf l ow ( 20%) , and was i nd i cat i ve of  a l arger re servo i r  of FPOC  i n  
e i ther  the stream channe l  or  throughfa l l .  Wh i l e  thro ughfa l l va l ues  are 
not avai l ab l e  for May 1 973 , the May 1 974 thro ughfa l l conce ntrati ons  were 
4 . 44 and 2 . 02 mg/ 1 for DOC and F POC , respect i ve l y .  Thus , the streambed  
i s  s een  as the probab l e  so urce for the maj or i ty of  the FPOC concentra­
ti on  i ncrease .  S i nce a cons i derab l e amo u nt of b l ow- i n  and l i tterfa l l 
occurred du ri ng the spri ng per i od , the re was probab l y  a modest s upp ly  o f  
F POC i n  the streambed .  
A return to s ummer cond i t i o n s  was  seen  i n  the  s torm of  J une  1 9  to  
J u ne 20 , 1 973 ( F i gure 98 ) .  No s i gn i fi cant prec i p i tati on  events had 
occurred for a peri od of a l most two weeks  pr i or  to thi s s torm .  Con­
s i der i ng  the i ncrease i n  d i scharge , the i ncrease i n  concentrat i o n of  
F POC i n  the  ear l y  stage s of th i s storm was q u i te s i gn i fi cant , wi th the  
10 . 03 mg/1 conce ntrat i on recorded for  the i nterval 2 1 55- 2200 equ i va l e nt 
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( 4 . 68 mg/ 1 for the i nte rval 2220- 2225 ) represented an i nput  of water 
wi th 7 . 2 mg/ 1 DOC .  A l though no throughfa l l data are avai l ab l e  for June 
of  1973 , the J u ne 1 974 data showed 8 . 94 and 6 . 98 mg/1 , respecti ve l y ,  for 
DOC and F POC  concentrati ons . Thus , whi l e  it appears that a l arge part 
of  the DOC co nce ntrati on  i nc rease  can be attri b uted to throughfa l l ,  the 
l arge i n i ti a l i nc rease i n  FPOC concentrati o n  ( at l ow d i s c harge ) must 
mean e i ther  qu i c k  was h i ng of the canopy or  i nput from the s treambed .  
S i nce there was a l arge storm o n  May 27 , 1 973 , wh i c h f l u s hed most o f  the  
spr i ng  1 i tterfa 1 1  fru i t  out  of the system , i t  i s  a s s umed that much  of  
the  i nc rease  i n  F POC  concentrat i o n  dur i ng  the J une  storm came from the 
through fa 1 1 .  
The storm of J une 27- 28 i s  s hown i n  F i gure 99 . Except for the m i nor 
peak ear l y  o n  J u ne 27 , th i s  storm was s i m i l ar to  the p rev i ous  ( June 1 9 ) 
i n  that basef l ows and peak  d i scharges were comparab l e . Howeve r ,  i n  the 
l ater sto rm , FPOC concentrati ons  were not as h i gh ,  even  though the rate 
of change and magn i tude of  d i scharge were s i m i l ar i n  both . Th i s wo u l d  
i nd i cate that the canopy had not yet had a s uffi c i ent peri od  to recover 
i ts FPOC  l oad through i n sect acti v i ty o r  ae ro s o l  i mpacti o n .  Peak DOC 
concentrat i o n s  were s i m i l ar i n  the two storms ( 4 . 68 vs 4 . 1 4  mg/1 ) ,  i nd i ­
cati ng l i tt l e change i n  the re s e rvo i r  of  DOC avai l ab l e a s  i np ut dur i ng 
s torm peri ods . Th i s  cou l d be  re l ated to the fact that DOC i s  not dep l e­
ted from the canopy as qu i c k l y  as FPOC , s i nce i t  i s  l eached as  we l l  as  
washed from the canopy .  However , s i nce the s tream s ub s tratum can se rve 
as a s o urce for FPOC , there i s  a l s o  the pos s i b i l i ty that the d i fferen­
t i a l  behav i or of  FPOC was unre l ated to cond i t i on of  the canopy dur i ng 
that t i me .  
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Regres s i o n Ana lyses  of  the  Re l at i on  of  DOC  and FPOC  Concentrat i ons  
i n  G rab Sampl e s  a n d  D i scharge 
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As  a res u l t of  i n- depth ana lyses  of the behav i o r of DOC and F POC  
concentrat i o n  i n  i nd i v i dual  storm cyc l e s , i t  became apparent that  there 
were c haracteri st i c s  o f  the normal hydro l ogi c response  of  these  o rgan i c  
spec i es that negated any great amo unt  of the vari ab i l i ty be i ng  exp l a i ne d  
by d i s c harge a l one . 
Regard l e s s , a s er i e s  of  l i near regres s i ons , based  on  both trans fo r­
med ( l ogari thm i c )  and untransformed va l ues fo r both the i ndependent a�d 
dependent var i ab l e s ,  were run  to d i scern , among other thi ngs , p os s i b l e 
seasona l  factors that wo u l d compound the i nterpretati on of the behav i or  
o f  organ i c  carbon as d i scharge i ncreased and  s ubs i de d .  Once  the behav i o r 
of  DOC and FPOC was fi rm l y  estab l i s hed  by detai l ed i nvest i gati on  of i n­
d i v i dua l  s to rm cyc l es throughout the year , the res u l ts of the regres ­
s i on s , i nc l ud i ng  the  poor  fi t found for  many sort i ngs of the data , were 
more read i l y  exp l a i nab l e .  
For  the total data set  ( 1559 obs ervati o ns ) , re s u l ts o f  regres s i o n 
ana lyses  (Tab l e 44 ) s howed DOC concentrati o n  to be very weak ly  re l ated 
to d i s charge , wi th the semi l ogari thmi c re l ati o n s h i p  s howi ng the stronge s t  
trend ( r2 = 0 . 04 ) . S l ope was po s i t i ve ( 1 . 28 ) , i nd i cat i ng that t h e  sma l l 
amo unt  of  vari ati on  i n  concentrat i o n  of  DOC exp l a i ned by d i s c harge ex­
h i b i te d  a d i rect re l at i o ns h i p .  
For  FPOC , the best fi t was wi th a norma l  ( u ntrans formed ) ,  re l at i on­
s h i p  ( r2 = 0 . 30 ) , wi th a s l ope of 13 . 3 5 .  S i nce the norma l regres s i o n 
for DOC concentrati o n  vs d i sc harge a l so  s howed s l ope s i gn i fi cant l y  d i f­
ferent from zero , a compari son  can  be made b etween  i t  and the s l ope of 
Tab l e 44 . R e s u l ts o f  Regres s i o n A na ly se s  for Re l at i o n s h i p  o f  I ns tantaneou s  Conce ntrat i o n s  o f  DOC a n d  
F P O C  a n d  I nstantaneous  Rat i o DOC/F POC to I n s tantaneous  D i sc harge i n  the  Wes t  Fork  o f  
Wal ker Branch for January 1973 through August  1974 . 
I ntercept S l ope 
Dependent  I ndependent  2 Var i ab l e  Var i ab l e  r E s t i mate P r> T  E s t i mate P r> T  
C o n e  DOC ( mg/1) D i s charge ( m3 x 103 ) 0 . 03  1 . 04 0 . 0001 1 . 16 0 . 0001  
Cone  FPOC  ( mg/1 ) D i s c harge ( m3 x 103 ) 0 . 30 0 . 57 0 . 0001 13 . 35 0 . 0001  
Cone  DOC/Cone  F POC  D i sc h arge ( m3 x 103 ) 0 . 05 1 .  6 5  0 . 0001 - 1 . 80 0 . 0001  
Log  Cone  DOC ( mg/1)  D i s c harge ( m3 x 103 ) 0 . 04 - 0 . 38 0 . 0001 1 .  29 0 . 0001  
Log  Cone  FPOC  ( mg/1)  D i s charge  ( m3 x 103 ) 0 . 19 - 0 . 67 0 . 0001 3 . 2 1 0 . 0001  
Log ( Co ne  DOC/Cone  FPOC ) D i s c harge ( m3 x 103 ) 0 . 13 0 . 28 0 . 0001 - 1 . 88 0 . 0001  
Log  Cone  DOC ( mg/1)  Log D i s c harge ( m3 ) 0 . 02 0 . 10 0 . 1859 0 . 12 0 . 0001  
Log Cone  FPOC  ( mg/1 ) Log D i s c harge ( m3 ) 0 . 19 1 .  04 0 . 0001 0 . 40 0 . 0001  





the normal re l at i o ns h i p  for F PO C .  The s l ope for FPOC i s  t h i rteen t i mes  
that for DOC  ( 1 . 15 ) i nd i cat i ng i ts much  greate r respon s i veness  to i n­
c reased streamf l ow ,  wi t h  the re l at i o ns h i p  domi nated by the very h i gh  
concentrat i o n s  of  FPOC  dur i ng  the l arge s t  storms . DOC  concentrat i o n  d i d  
not respond accord i n g l y .  
F i s he r  ( 1970 ) found that F POC  concentrat i o n  vs  d i s c harge was b e s t  
f i t  wi th a t h i rd o rder quadrat i c equat i o n , i nd i cat i n g  s teep i ncreases  i n  
conce ntrat i o n  at h i ghest  l eve l s o f  d i scharge , wi th  l i tt l e i nc rease  ( o r  a 
m i nor  decreas e )  at l ower d i s c harge l eve l s .  MacKay and Kal ff  ( 1969 ) 
found no s i gn i f i cant  corre l at i o n  between  d i scharge and  a l l ochthonous  
o rgan i c  dri ft .  Weber  and  Moore ( 1967 ) found  no seasona l  pattern for con­
c e ntrat i on  of  DOC , wi th no re l at i o n s h i p to  d i sc harge . Conce ntrat i o n  o f  
POC was , howeve r ,  pos i t i ve l y  re l ated to r i ve r  d i sc harge . F i s her  ( 1970 ) , 
who fo und  no s i gn i f i cant d i fference i n  DOC concentrat i o n  a l o ng  Bear Brook  
i n  New Hamp s h i re , and  no  seasona l  var i at i on  apart from that  a s soc i ated 
wi th d i s charge , reported DOC s i gn i f i cant ly  corre l ated wi th  d i scharge , 
w i th best  f i t  found wi th the l ogar i thm i c  regres s i o n .  
For  rati o conce ntrati o n  ( o r  o utput)  o f  DOC t o  concentrati o n  ( o r  
o utp ut )  o f  FPOC , a n  r2 va l ue  o f  0 . 19 was found for t h e  l ogari thm i c re­
gre s s i o n ,  wi th  the negat i ve s l ope ( - . 0 . 30 )  s i gn i f i cant ly  d i ffere nt from 
zero . Th i s ref l ects the greater i mportance o f  FPOC  at h i gher  d i s c harges , 
wi th a decrease i n  the rate of  c hange i n  rat i o as d i sc harge i ncreases . 
Lowe st rat i os of  DOC to FPOC ( 0 . 06 ) we re found at peak d i scharge s .  
A s  can b e  seen  from an  understand i ng o f  the behav i o r o f  DOC and 
F POC concentrat i o n s  duri ng  i nd i v i dual  storm events , many factors obv i ­
o u s l y  i n f l uence concentrat i o n  re sponse  t o  c hanges i n  d i scharge . Sea-
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sonal  and month to month d i fferences  ( v o l ume of  basef l ow ,  presence or  
abse nce  of  canopy , s easona  1 i nput  o f  organ i c  debr i s to the  s tream ) are 
ev i dent , but year to year d i fferences  are pos s i b l e  depend i ng on the par­
ti cu l ar hydro 1 ogi c s equence for the water year , and parti c u l ar ly  the 
occa s i o n  of  very h i gh d i sc harges .  Thus , further ana l yses  to segregate 
the s e  facto rs and a l so  to d i s cern seasona l  re sponses  was mad e .  
Res u l ts of  t h e  regre s s i on s  fo r concentrat i ons  o f  D O C  a n d  F POC  vs  
d i scharge fo r the data s orted by year , by seas o n , and by month  are s hown 
i n  Tab l e s 45 , 46 and 47 , respecti ve l y .  
F o r  1973 ( Tab l e  45 ) ,  the untrans fo rmed regres s i on for DOC had a 
s l ope ( 1 . 22 )  s i gn i f i cant l y  d i fferent from zero , but  the r2 val ue  was 
o n l y  0 . 05 ,  i nd i cati ng that 95% o f  the vari ati o n  of  concentrat i on was not 
exp l a i ned by vari at i on i n  d i scharge . No  better fi t was obtai ned wi th 
the sem i l ogari thm i c  or  l ogari thm i c  regres s i ons . 
For  1974 (Tab l e 45 )  , the s l ope  for the normal  regres s i on for DOC 
was not s i gn i f i cant ly  d i ffe rent from zero , wi th the s l ope  fo r the l oga­
r i thmi c regre s s i o n  bare l y  s i gn i f i cant  ( Pr >T = 0 . 05 ) .  Le s s  than 1% of 
the var i at i o n  i n  concentrati on  of DOC i s  exp l a i ned by the i ndependent 
vari ab l e .  A l so ,  the s l ope i s  negat i ve , i nd i cati ng that overa l l fo r 1974 
the conce ntrati on  of  DOC dec rease s  w i th  i ncrea s i ng di s c harge .  
The  d i ffe rent response of  DOC  concentrat i o n  to  d i s charge for  the 
two years can  b e st be  exp l a i ned by the fact that the 1973 data encompas­
sed the who l e  year , wh i l e  that for 1974 d i d not i nc l ude the autumn 
peri o d .  As s uch , the genera l l y  h i gh conce ntrati ons  a s soc i ated wi th h i gh 
f l ows i n  l ate autumn of 1973 were not repres ented i n  1974 . The h i gh  
f l ows 1 n  1974 occurred i n  wi nter and were accompan i ed by re l at i ve l y  
Tab l e 45 . R e s u l ts o f  Regres s i on Ana lyses  for  Re l at i o n s h i p  o f  I ns tantaneous  Concentrat i o n s  o f  DOC and  
F PO C  and  I nstantaneous  Rat i o  DOC/FPOC  to I ns tantaneous  D i s c harge i n  the  We s t  F o r k  o f  Wa l ke r  
B r a n c h  f o r  January 1973 through  A u g u s t  1974 ( Data Sorted b y  Year ) . 
I ntercept S l ope 
Dependent  I ndependent  2 Var i ab l e  Vari ab l e Year r E s t i mate P r> T  E s t i mate P r>T  
Cone  DOC  ( mg/1)  D i s charge ( m� x 10� ) 1973 0 . 05 1 . 13 0 . 0001 1 .  22  0 . 0001 
Cone  FPOC  ( mg/1 )  D i sch arge ( m3 x 103 ) 1973 0 . 29 0 . 73 0 . 0001 12 . 89 0 . 0001 Cone  DOC/Cone F PO C  D i scharge  ( m  x 10 ) 1973 0 . 06 1 . 58 0 . 0001 - 1 . 48 0 . 0001 
Log Cone  DOC ( mg/1) D i s charge  ( m� x 10� ) 1973 0 . 05 - 0 . 26  0 . 0001 1 .  21  0 . 0001 
Log Cone F PO C  ( mg/1) D i s charge ( m3 x 103 ) 1973 0 . 19 - 0 . 53  0 . 0001 2 . 93 0 . 0001 Log ( Co n e  DOC/Co n e  F POC ) D i s c harge ( m  x 10 ) 1973 0 . 14 0 . 25 0 . 0001 - 1 . 67  0 . 0001 
Log Cone  DOC ( mg/1) Log D i s charge (m� ) 1973 0 . 04 0 . 40 0 . 0001 0 . 15 0 . 0001 
Log Cone  F POC  ( mg/1) Log D i s c ha rge C m3 ) 1973 0 . 21 1 .  26 0 . 0001 0 . 43 0 . 0001 Log  ( Co n e  DOC/Cone  FPOC ) Log D i s charge ( m  ) 1973 0 . 18 - 0 . 86 0 . 0001 - 0 . 27 0 . 0001 
Cone DOC ( mg/1)  D i sch arge ( m� x 10� ) 1974 < 0 . 01  0 . 90 0 . 0001 - 0 . 23 0 .  7530  
Cone  FPOC  ( mg/1 )  D i scharge ( m3 x 103 ) 1974 0 . 40 0 . 12 0 . 1921 16 . 85 0 . 0001 Cone  DOC/Co ne  FPOC D i sc harge ( m  x 10 ) 1974 0 . 06 1 .  88 0 . 0001 - 4 . 5 1  0 . 0001 
Log Cone  DOC ( mg/1) D i scharge ( m� x 10� ) 1974 0 . 01 - 0 . 6 5  0 . 0001 0 . 94 0 . 0693  
Log Cone  FPOC  ( mg/1) D i s charge  ( m3 x 103 ) 1974 0 . 19 - 1 . 03  0 . 0001 4 . 83  0 . 0001 Log ( Co n e  DOC/Cone  FPOC ) D i s c harge ( m  x 10 ) 1974 0 . 16 0 . 38 0 . 0001 3 . 94 0 . 0001 
Log DOC ( mg/1) Log D i s c harge ( m� ) 1974 0 . 01 0 . 92 0 . 0001 - 0 . 08 0 . 0445 





l owe r concentrat i o n s  than occurred dur i ng  s ummer thunderstorms at l ower 
d i scharge s . In general , s o rt i ng DOC data by year d i d  l i tt l e to i mprove 
the f i t  o f  the data s e t .  
For  F POC  conce ntrat i o n  ( Tab l e 45 ) ,  a l l regres s i o n s  s howed a s i gn i f­
i cant port i on o f  the var i ab i l i ty attri butab l e to d i s charge , wi th  the 
norma l re l at i o n s h i p  s howi ng  the best f i t  ( r2 va l ues  of 0 . 29 for 1973 and 
0 . 40 for 1974 ) . I n  contrast to a s l op e  near 1 for DOC  concentrat i o n  v s  
d i scharge for 1973 , s l opes for F POC  concentrat i o n  v s  d i s c harge were 
12 . 89 for 1973 and 16 . 85 for 1974 , aga i n s howi ng  the much greater re­
sponse  of F PO C  to h i gh d i s c harge than DOC .  T h i s was re l ated to the d i f­
ferent so urces o f  the two organ i c spec i es , wh i c h p l aced an  upper  l i m i t  
o n  DOC concentrat i o n s  owi ng  p r i mari l y  t o  the i nverse  re l at i o n s h i p  be­
tween  organ i c  concentrat i o n  and vo l ume of  prec i p i tati o n  and  the l ac k  o f  
s tand i ng  c rops o f  DOC wi th i n the stream sys tem . 
Rat i o o f  concentrati o n  o f  DOC to concentrat i o n  o f  F PO C  v s  d i s c harge 
( Tab l e 45) , s howed s l opes s i gn i f i cant l y  d i fferent f rom ze ro for a l l re­
l at i o n s h i p s  tested ( Pr > T = 0 . 001 ) , wi th the l ogari thmi c regre s s i on 
expl a i n i ng the most vari ati on ( r2 va l ues  o f  0 . 18 and  0 . 23 for 1973 and  
1974 , respecti v e l y ) . S l opes  were negat i ve and s i m i l ar ( - 0 . 27 and - 0 . 34 
for 1973 and 1974 , respecti v e l y ) , i nd i cat i ng that i nc reas i ng s treamfl ow 
great l y  i nc reases  the domi nance o f  the part i c u l ate component  o f  the 
l oad . 
Regres s i on s  by season  ( Tab l e 46 ) over the two years ( 1973 - 1974) 
s howed that a l l dependent vari ab l es ( concentrat i o n  DOC , concentrati o n  
F POC , a nd rat i o )  h a d  s i gn i f i cant re l at i o n s h i ps wi th  d i scharge . For  DOC , 
best  f i ts were seen  i n  the normal  re l at i o n s h i ps for fa l l , spr i ng , and 
Tab l e  46 . Re s u l ts o f  Regre s s i on A na ly se s  for Re l at i o ns h i p  of  I n s tantaneous  Concentrat i o n s  o f  DOC and  
FPOC  and I n s tantaneou s  Rat i o DOC/FPOC  to I n s tantaneous  D i s charge i n  the  Wes t  F o r k  o f  Wa l ker 
B ranch  for January 1973 through August  1974 ( Data Sorted by Seas o n ) . 
Dependent  
Var i ab l e 
C o n e  DOC ( mg/1 ) 
C o n e  FPOC  ( mg/1 ) 
C o n e  DOC/Cone  F POC  
Log Cone  DOC ( mg/1)  
Log  Cone FPOC  ( mg/1) 
Log ( C o n e  DOC/C o n e  FPOC ) 
L og  Cone  DOC ( mg/1)  
Log Cone F POC ( mg/1) 
Log ( Co ne  DOC/Cone FPOC ) 
C o n e  DOC ( mg/1 ) 
C o n e  FPOC  ( mg/1 ) 
C o n e  DOC/Cone  F PO C  
Log  Cone  D O C  ( mg/1)  
Log Cone F POC  ( mg/1)  
Log ( Co ne  DOC/Co n e  FPOC ) 
Log  Cone  DOC ( mg/1)  
Log  Cone  FPOC ( mg/1)  
Log ( C o n e  DOC/Cone  FPOC )  
I ndependent  
Var i ab l e 
D i s c harge 
D i s c harge 
D i scharge 
D i s charge 
D i s charge 
D i s charge 
3 3 ( m3 x 103 ) ( m3 x 103 ) ( m  x 10 ) 
3 3 ( m3 x 103 ) ( m3 x 103 ) ( m  x 10 ) 
Log D i s c harge 
Log D i s c harge 
Log D i s c harge 
3 ( m3 ) ( m3 ) (m  ) 
D i scharge ( m� x 10� ) 
D i s c harge (m3 x 103 ) D i scharge ( m  x 10 ) 
D i sc harge ( m� x 10� ) 
D i scha rge ( m3 x 103 ) D i scharge ( m  x 10 ) 
Log D i s c harge ( m� ) 
Log D i s c harge ( m3 ) Log D i s c harge (m  ) 
Season  
Fa l l 
Fa l l 
Fa l l 
F a l l 
F a l l 
F a l l 
F a l l 
F a l l 
Fa l l 





Wi nter  
W i nter 
W i nter 
W i nter 
/ 
0 . 19 
0 . 36  
0 . 11 
0 . 13 
0 . 37 
0 . 22 
0 . 18 
0 . 44 
0 . 23  
0 . 12 
0 . 34 
0 . 13  
0 . 01 
0 . 33 
0 . 24 
0 . 07 
0 . 37 
0 . 32 
I ntercept 
E s t i mate 
1. 23 
0 . 36  
2 . 08 
- 0 . 08 
- 0 . 52  
0 . 44 
0 . 82 
1 .  59 
- 0 . 77 
0 . 51  
0 . 04 
1 .  51  
- 0 . 87 
- 1 . 17 
0 . 28 
- 0 . 06 
1 . 31  
- 1 . 39  
P r>T  
0 . 0001 
0 . 4655  
0 . 0001 
0 .  2194 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 7324 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 6 378 
0 . 0001 
0 . 0001 
S l ope 
E s t i mate 
1. 3 9  
15 . 77 
- 1 . 72 
1 .  05  
2 . 66  
- 1 . 60 
0 . 22 
0 . 51  
- 0 . 29 
1 .  25  
12 . 22 
- 2 . 74 
1 .  98 
5 . 07 
- 3 . 17 
0 . 21 
0 . 67 
- 0 . 46 
P r> T  
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
w lJ1 co 
Tab l e  46 . 
Dependent  
Var i a b l e 
( C ont i nued ) 
C o n e  DOC  ( mg/1)  
C o ne F PO C  ( mg/1 ) 
C o n e  DOC/Cone  F POC  
Log Cone  DOC ( mg/1 ) 
Log Cone  F POC  ( mg/1) 
Log  ( Co n e  DOC/Cone FPOC )  
Log C o n e  DOC ( mg/1 ) 
Log Cone  F POC  ( mg/1)  
Log ( Co ne DOC/Cone  FPOC)  
Cone  DOC  ( mg / 1 )  
Cone  F P O C  ( mg/1 )  
C o n e  DOC/Cone  FPOC 
Log  Cone DOC ( mg/1)  
Log  Cone  F PO C  ( mg/1)  
Log  ( Co ne  DOC/Cone  FPOC )  
Log Cone  DOC ( mg/1 ) 
Log Cone  F PO C  ( mg/1)  
Log  ( Co ne DOC/Cone  FPOC )  
I ndependent 
Vari ab l e  
D i scha rge ( m� x 10� ) 
D i scharge ( m3 x 103 ) D i scharge ( m  x 10 ) 
D i scharge ( m� x 10� ) 
D i scharge ( m3 x 103 ) D i s charge ( m  x 10 ) 
Log D i s charge ( m� ) 
Log D i s charge ( m3 ) Log D i s c harge ( m  ) 
D i scharge  ( m� x 10� ) 
D i scharge ( m3 x 103 ) D i scharge ( m  x 10 ) 
D i scharge ( m� x 10� ) 
D i scharge  ( m3 x 10 3 ) D i scharge ( m  x 10 ) 
Log D i s c harge ( m� ) 
Log D i s c harge ( m3 ) Log D i s c harge ( m  ) 
Season  
Spr i n g  
Spr i n g  
Spr i ng  
Spr i ng  
Spr i n g  
Spr i n g  
Spr i n g  
Spr i n g  
Spr i n g  
S ummer 
S umme r 
S ummer 
S umme r 
S umme r 
S umme r 
S umme r 
S umme r 
S umme r 
r2 
0 . 05 
0 . 15 
0 . 08 
0 . 08 
0 . 20 
0 . 10 
0 . 07 
0 . 26 
0 . 18 
0 . 05  
0 . 14 
0 . 02 
0 . 10 
0 . 17 
0 . 02 
0 . 19 
0 . 28 
0 . 02 
I ntercept 
E st i mate 
0 . 9 1  
0 . 93 
1 .  36  
- 0 . 53  
- 0 . 66  
0 . 13 
0 . 43 
1 .  50  
- 1 . 07  
0 . 9 6  
0 . 38 
2 . 19 
- 0 . 50  
- 1 . 04 
0 . 5 3  
- 4 . 25  
4 . 91 
- 0 . 60  
P r>T  
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0012 
0 . 0037 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0003 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0622 
S l ope  
E st i mate 
1. 54 
8 . 36  
- 1 . 72  
2 . 01 
3 . 97 
- 1 . 94 
0 . 23 
0 . 5 3  
- 0 . 30  
5 0 . 13 
7 2 . 34 
- 31 . 81 
44 . 70 
59 . 82 
- 14 . 64 
0 . 9 1  
1 . 13 
- 0 . 21 
P r>T  
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0011 
0 . 0001 
0 . 0001 
0 . 0015 
0 . 0001 
0 . 0001 





wi nter data , wh i l e  for s umme r ,  the l ogari thmi c re l at i o n s h i p  gave the 
best f i t .  I n  any cas e , o n l y  a sma l l porti o n  of t h e  vari abi l i ty was 
accounted for by regres s i ons  (max i mum 20% i n  fal l ) .  S l ope val ues  for 
the u ntrans fo rmed data vari ed from 1 . 24 for wi nter to 1 . 54 for spr i n g .  
The re l ati ve l y  smal l s l opes were due t o  n o  canopy be i n g  p resent f o r  most 
of  the peri od , a l ong  with the negat i ve re l at i o ns h i p  b etween  DOC concen­
trat i on and vo l ume of  throughfal l .  
McDowe l l and  F i s he r  ( 1976 ) found concentrati o n  o f  d i s so l ved  o rgan i c  
matter  ( DOM) pos i t i ve l y  corre l ated to d i sc harge throughout the i r  autumn 
study per i od .  Hobb i e  and L i ken s  ( 1973)  reported that fal l samp l es 
s howed DOC concentrati ons  best  corre l ated w ith  f l ow ,  wi th s ummer val ues  
a l mo st  as h i gh a s  those  for fal l .  They found  that spr i ng  concentrat i ons  
were not corre l ated wi th f l ow ,  and spr i ng and  wi nter concentrat i o ns  
were l ow ( genera l l y  l es s  than  0 . 5 mg/ 1 ) .  
S i nce the regre s s i o n  for DOC vs  d i sc harge ( u ntrans formed data ) for 
the s umme r data had a s l ope  s i gni  fi  cant ly d i fferent from zero , i t  i s  
i nterest i ng to compare th i s wi th s l opes for the other s easons , even  
though on ly 5% of  the var i ab i l i ty of  DOC  was exp l a i ne d .  The s l ope ( 50 . 13 )  
i s  30  - 40  t i me s  h i gher than  that for  the other  seaso n s , i nd i cati ng  the 
great effect of canopy o n  i nten s i ty of DOC behav i o r  v s  d i scharge . For 
the l ogari thm i c  re l at i o n s h i p  for DOC concentrat i o n  vs  d i scharge i n  
s umme r  ( r2 = 0 . 19 ) , the re l ati o ns h i p  s howed a s l ope of  0 . 91 ,  i nd i cat i ng  
a s harper r i se  at l ow fl ows , wi th s l owl y decreas i ng s l opes as d i s charge 
i ncreased . Th i s  we l l  represents  the s i tuati o n  i n  s umme r ,  where smal l 
1 ncreases i n  fl ow due to through  fal l i np uts caused  l arge i ncrease s  i n  
DOC l oad , whi l e  dur i ng l onger rai n s , w i t h  a s s oc i ated h i gher f l ows , DOC 
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concentrati on  s howed re l at i ve l y  sma l l e r i nc reases . H i ghest  f l ows of  
s ummer ,  occurri ng  dur i ng the sto rm o f  Ju ly  31  - August  1 ,  1973 , were 
accompan i ed by s ub stant i a l l y  l owe r concentrat i ons  of  DOC than many 
smal l er s to rms at peak  f l ows , due to l ower concentrat i ons  of  organ i c  
carbon i n  throughfa l l .  
For  F POC , a l l fo rms of  the regre s s i on te s ted  for each season  s howed 
s l opes  s i gn i fi cant l y  d i fferent from zero (Tab l e 46 ) .  General l y ,  best  
2 -f i ts were obta i ned  w i t h  the l ogar i thm i c  rel ati ons h i p  ( r  - 0 . 44 ,  0 . 37 ,  
0 . 26 ,  and 0 . 28 for  fa l l , sp r i ng ,  and s ummer data , respecti ve ly ) , w i t h  
s l opes  rangi ng  from 0 . 51 a n d  0 . 53 f o r  fal l a n d  spr i ng , respecti ve l y ,  to 
greater than one  ( 1 . 13 ) for s ummer .  The est i mated wi nter s l ope  was 0 . 67 ,  
i ntermed i ate betwee n  fal l and spri ng  s l opes o n  the one  hand , and s ummer 
s l opes  on the other .  For l ogar i thm i c  regre s s i o ns , the l i neari zed s l opes  
i nd i cate that  behav i o r  was  d i ffe re nt for s umme r compared to  the other  
seaso n s . The s l op e  greater than o ne for s ummer i nd i cated that , as  d i s -
c harge i nc re ased , concentrati on of  FPOC i nc reased a t  faster rates , b u t  
s i nce  t h e  s l ope was near o n e  ( 1 . 13 ) th i s  trend was n o t  strong .  F or  other 
seasons  wi th s l opes  l es s  than one , the rate of  i nc rease  i n  conce ntrat i o n  
dec l i ned  as d i scharge i nc reased , wi th i nd i cati ons  of an  upper l i m i t .  
Th i s d i fference i s  most re l ated t o  the l ac k  of  very h i gh f l ows dur i ng 
s umme r and overa l l h i gh concentrati ons  of  F POC  i n  s treamf l ow dur i ng 
sma l l to moderate storms due to presence of  canopy and h i gh F POC l eve l s 
i n  throughfa l l .  From bas e l i ne l eve l s  to peak di sc harge i n  the s to rm of  
November 26- 28 , concentrat i o n  of FPOC  and  DOC  i ncreased  about 270- fo l d  
and 4- fo l d ,  respecti ve ly , wh i l e  d i sc harge i nc reased 270- fo l d .  Th i s 
s hou l d be compared to i nc reases  dur i ng  the ear l y  part of  some s umme r  
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storms whe n  F POC  and DOC i nc reased 50- to 100- fo l d ,  whi l e  d i s c harge i n­
c reased l e s s  than  2 - fo l d . 
S i nce a l l regre s s i o n s  for F POC vs  d i scharge s howed s l opes  s i gn i f i ­
cant l y  d i fferent from zero , a compar i s o n  of s l opes  for F POC  concentra­
t i ons  vs  d i scharge fo r the untransformed data for the four seasons  i s  
appropr i ate . The s l ope for s ummer ( 72 . 34)  was by far the  greatest , re­
f l ecti ng  the s harp i ncrease  i n  concentrati o n  of F POC  wi th re l ati ve l y  
smal l r i ses  i n  d i scharge , a l ong  wi th t h e  absence of  very h i gh f l ows 
dur i n g  s ummer .  For  the rema i n i ng seasons , the o rder of s l ope  val ues  
( decreas i ng )  was  fa l l > wi nter > spr i n g .  The  fact  that  spr i ng had  the 
smal l e st  s l ope va l ue ( 8 . 3 6 )  i s  i nd i cat i ve of the l ac k  of  canopy i nf l u­
e nce , p l u s  the fact that the s tream sys tem was re l at i ve l y  depauperate of  
o rgan i c  mate r i a l  duri ng both  spr i ng peri ods of the s tudy .  Th i s wou l d  
a l so  exp l a i n  why autumn data s howed greater s l opes than wi nter data . 
Even  though h i ghest  concentrat i o n s  occurred at h i ghest  f l ows , the i n­
c rease  i n  FPOC d i d not keep up wi th i nc reas es  i n  d i s c harge , the reby 
expl a i n i ng the h i gher  s l ope  duri ng s umme r than fal l .  
For  rati o of  concentrati on  of DOC to concentrati o n  of  FPOC , best  
f i ts fo r a l l seasons  except s umme r (wh i c h had  the  poorest  overa l l fi t )  
were obta i ned wi th the  l ogar i thm i c  regre s s i ons , w i t h  r2 va l ues  of 0 . 23 ,  
0 . 19 ,  and 0 . 32 for the fal l ,  spr i ng , and wi nte r seasons  respecti ve l y  
( Tab l e 46 ) .  A l l s l opes were negat i ve w i t h  the s l ope for wi nter ( - 0 . 46 ) 
be i ng  greates t .  S l opes for  the fal l and spri ng seasons  were qu i te s i m i l ar 
( - 0 . 29  and - 0 . 30 , respect i ve l y ) . The se  data emp has i ze the p reva l ence of  
part i c u l ate o rgan i c  carbon as a component of organ i c l oad at h i gher f l ow 
rates , espec i a l l y  i n  wi nter when canopy i s  ab sent .  Trends for wi nter 
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s howed the s teepest decl i ne i n  rat i o as f l ows i ncreased , reac h i ng a 
l ower p l ateau than  regre s s i ons  for data for the other season s , due  to 
l ow co ncentrat i o n s  of  FPOC i n  i nc i dent prec i p i tat i on dur i ng th i s per i od  
a l ong w i th the 1 1 fl u s hed 1 1 cond i t i on of  the s tream system . 
For  s umme r ,  no form of  the re l at i o n s h i p  s howed r2 > 0 . 02 , i nd i cat i ng 
that 98% of the vari ab i l i ty of  the rat i o dur i ng  s ummer was attri b utab l e 
to factors other than d i sc harge . Best  fi t came from the normal  regres ­
s i on ,  w i t h  a s l ope  of  - 31 . 81 ,  an  o rder of  magn i tude g reate r than t h e  
s l ope f o r  any other s e a s o n  f o r  th i s form of t h e  regres s i o n .  
For  data s o rted by month ( Tab l e 47) , l ogari thm i c  re l at i o n s h i p s  
expl a i ned the greates t  amo unt o f  var i ab i l i ty i n  DOC a n d  FPOC concentra­
t i on i n  most cas e s . The normal regre s s i ons  gave the best fi t for the 
months of May , J u ne , and October for DOC ( r2 va l ues  of  0 . 29 ,  0 . 42 ,  and 
0 . 90 ,  respect i ve l y )  w i th s l opes of  2 . 12 ,  131 . 03 , and 412 . 35 ,  respec­
ti vel y .  The October r2 va l ue  fo r concentrat i on vs  d i scharge was the 
h i ghest  found for concentrat i o n  vs d i s charge i n  the s tudy .  The l arge 
pos i t i ve s l opes  for J une  and October were i nd i cati ve of h i gh canopy 
c o ntri buti ons  as s oci ated wi th moderate i nc reases  i n  d i sc harge a l ong  wi th 
absence of  very h i gh f l ows . 
The semi l ogari thm i c  re l ati o ns h i p  s howed the best  f i t for DOC con­
centrat i o n s  v s  d i s c harge for January ,  February ,  and Apri l ,  wi th r2 val ues 
of 0 . 05 ,  0 . 17 ,  and 0 . 08 ,  respect i ve l y .  For J an uary ,  th i s was the o n l y  
form of  t h e  regres s i on w i t h  s l ope  s i gn i fi cant l y  d i fferent from zero ( P r  
>T  = 0 . 027 ) . January and Ap ri l s l opes were pos i t i ve ( 1 . 80 and 1 . 48 ,  re­
specti ve l y ) , whi l e  that for February was negati ve ( - 2 2 . 91) , i nd i cati ng 
an e nt i re ly  d i fferent behav i o r  dur i ng  February ,  wi th decreas i ng concen­
trat i o n s  a s soc i ated wi th i nc reas i ng d i scharge . 
Tab l e 47 Re s u l ts of Regres s i o n A na lyse s  for Re l at i o n s h i p  of I n s tantaneou s  Concentrat i o n s  of DOC a nd  
FPOC  a nd  I n stantaneous  Rat i o DOC/FPOC to I ns tantaneous  D i s c harge i n  the  We s t  Fork  o f  Wa l ker 
Branch for Jan uary 1973  through August 1974 ( Data So rted by Mo nth ) .  
Dependent  
Var i ab l e 
C o ne DOC ( mg/1 )  
C o n e  F POC ( mg/1 ) 
Cone  DOC/Cone F POC 
Log Cone  DOC ( mg/1)  
L og  Cone  FPOC  ( mg/1)  
Log  ( Co n e  DOC/Cone  FPOC ) 
Log  C o n e  DOC ( mg/1 ) 
Log Cone  F POC  ( mg/1)  
Log  ( Co n e  DOC/Cone  FPOC)  
Cone DOC ( mg/1 )  
C o n e  F POC  ( mg/1 ) 
C o n e  DOC/Cone  FPOC  
Log  Cone  DOC ( mg/1)  
Log  Cone  FPOC  ( mg/1) 
Log ( Co n e  DOC/Cone FPOC ) 
Log Cone  DOC ( mg/1 ) 
Log C o n e  FPOC  ( mg/1)  
Log ( Co n e  DOC/Cone  FPOC ) 
I ndependent  
Var i ab l e 
D i s c harge 
D i s c harge 
D i s c harge 
D i s c harge 
D i sc harge 
D i s c harge 
3 3 ( m3 x 103 ) ( m3 x 103 ) ( m  x 10 ) 
3 3 ( m3 x 103 ) ( m3 x 103 ) ( m  x 10 ) 
Log D i s c harge 
Log D i s c harge 
Log D i s c harge 
3 ( m3 ) ( m3 ) ( m  ) 
D i s c harge ( m� x 10� ) 
D i sc harge ( m3 x 103 ) D i s c harge ( m  x 10 ) 
D i s c harge ( m� x 10� ) 
D i s ch arge ( m3 x 103 ) D i s charge ( m  x 10 ) 
Log D i s charge ( m� ) 
Log D i s c harge C m3 ) Log D i s charge ( m  ) 
Month  
J a n  
J a n  
J a n  
J a n  
J a n  
J a n  
J a n  
J a n  











0 . 02 
0 . 07 
0 . 08 
0 . 05 
0 . 16 
0 . 04 
0 . 0 1 
0 . 23 
0 . 14 
0 . 10 
< 0 . 01  
0 . 18 
0 . 17 
< 0 . 01  
0 . 24 
0 . 13 
0 . 01 
0 . 23 
I ntercept 
E s t i mate P r> T  
0 . 49 
0 . 36 
1 .  53 
- 0 . 94 
- 1 . 3 3  
0 . 23 
- 0 . 5 5  
0 . 34 
- 0 . 80 
0 . 64 
0 . 33  
2 . 48 
- 0 . 34 
- 1 . 36  
1 .  00  
- 3 . 5 3  
- 0 . 82 
- 2 . 6 1  
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0080 
0 . 0230 
0 . 1500 
0 . 0007 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 386 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0440 
0 . 0001 
S l ope 
E s t i mate P r> T  
0 . 56  
1 .  74  
- 2 . 86 
1 .  80 
4 . 28 
- 1 . 74 
0 . 09 
0 . 45 
- 0 . 3 0  
6 .  7 3  
- 0 . 46 
- 3 0 . 24 
- 22 . 91 
1 .  92 
-24 . 22 
- 0 . 70 
0 . 14 
- 0 . 81 
0 . 1353  
0 . 0028 
0 . 0045 
0 . 0267 
0 . 0001  
0 . 0420 
0 . 2620  
0 . 0001 
0 . 0001 
0 . 0004 
0 . 8069 
0 . 0001 
0 . 0001 
0 . 5698  
0 . 0001 
0 . 0001 
0 . 2370  




Tab l e 47 . ( C o nt i nued)  
Dependent  I ndepe ndent 
Var i ab l e Var i ab l e Month 
Cone DOC ( mg/1 ) D i s charge  ( m� x 10� ) Mar 
C o ne FPOC ( mg/1)  D i sc ha rge ( m3 x 103 ) Mar C o ne DOC/Cone FPOC D i scharge ( m  x 10 ) Mar  
Log  Cone  DOC ( mg/1) D i s c harge ( m� x 10� ) Mar 
Log  Cone  FPOC  ( mg/1 )  D i scharge ( m3 x 103 ) Mar Log  ( Co ne DOC/Cone F PO C )  D i scharge  ( m  x 1 0  ) Mar 
Log  C o ne DOC ( mg/1) Log D i s charge ( m� ) Mar 
Log  Cone  FPOC  ( mg/1)  Log D i sc harge ( m3 ) Mar Log ( Cone  DOC/Cone F POC ) Log D i s c harge  ( m  ) Mar 
C o ne DOC ( mg/1 ) D i sc harge ( m� x 10� ) Apr 
C o ne FPOC ( mg/1 )  D i sc harge ( m3 x 103 ) Apr C o ne DOC/Cone FPOC D i scharge  ( m  x 10 ) Apr 
Log  Cone  DOC ( mg/1) D i sch arge ( m� x 10� ) Ap r 
Log  Cone  FPOC  ( mg/1 ) D i scharge ( m3 x 103 ) Apr Log  ( Cone  DOC/Cone FPOC ) D i scharge  ( m  x 10 ) Apr 
L o g  Cone  DOC ( mg/1) Log D i sc harge ( m� ) Apr 
Log Cone FPOC ( mg/1) Log D i s c harge (m3 ) Apr Log  ( Cone  DOC/Cone FPOC ) Log D i sc harge ( m  ) Apr 
I ntercept 
r2 E st i mate P r>T  
0 . 11 0 . 67 0 . 0001 
0 . 34 0 . 28 0 . 3192  
0 . 18 1 .  3 9  0 . 0001 
0 . 13 - 0 . 58 0 . 0001 
0 . 3 5 - 0 . 69  0 . 0001 
0 . 36 0 . 18 0 . 0032  
0 . 18 0 . 27 0 . 0265  
0 . 44 1 .  70 0 . 0001 
0 . 54 - 1 . 50 0 . 0001 
0 . 06 0 . 68 0 . 0001 
0 . 17 0 . 38  0 . 0046 
0 . 10 1 .  71  0 . 0001 
0 . 08 - 0 . 66  0 . 0001 
0 . 19 - 1 . 11  0 . 0001 
0 . 11 0 . 43 0 . 0001 
0 . 04 0 . 25 0 . 4270 
0 . 19 1.  25  0 . 0008 
0 . 16 - 0 . 94 0 . 0002 
S l op e  
E s t i mate 
1 .  04 
13 . 10 
- 2 . 35 
1 .  48 
4 . 20 
- 3 . 08 
0 . 24 
0 . 66 
- 0 . 47 
3 . 24 
12 . 06 
- 6 . 34 
5 . 38 
11 . 07 
- 5 . 47 
0 . 20 
0 . 54 
- 0 . 32 
Pr>T  
0 . 0001 
0 . 0001  
0 . 0001  
0 . 0001  
0 . 0001 
0 . 0001 
0 . 0001  
0 . 0001  
0 . 0001  
0 .  0073  
0 . 0001 
0 . 0005 
0 . 0019  
0 . 0001  
0 . 0002 
0 . 0230  
0 . 0001  




Tab l e 47 . ( Cont i nued)  
Dependent  I ndependent 
Vari a b l e Vari ab l e Month 
C o ne DOC ( mg/1 ) D i scharge  ( m� x 10� ) May 
Cone  F PO C  ( mg/1 )  D i s charge ( m3 x 103 ) May C o ne DOC/Cone FPOC  D i scharge  ( m  x 10 ) May 
Log  Cone  DOC ( mg/1) D i s charge  ( m� x 10� ) May 
Log  C o ne FPOC  ( mg/1 ) D i s c harge ( m3 x 103 ) May Log  ( Cone  DOC/Cone FPO C )  D i scharge  ( m  x 10 ) May 
Log  Cone  DOC ( mg/1) Log D i s ch arge ( m� ) May 
L o g  Cone  FPOC  ( mg/1) Log D i s c harge ( m3 ) May Log  ( Cone  DOC/Cone F POC ) Log D i s charge ( m  ) May 
Cone  DOC ( mg/1)  D i scharge  ( m� x 10� ) J u n  
C o ne FPOC  ( mg/1)  D i s c harge ( m3 x 103 ) J u n  C o ne DOC/Cone FPOC  D i s charge  (m  x 10 ) J un 
Log  C o ne DOC ( mg/1) D i sc harge  ( m� x 10� ) J un 
Log  Cone FPOC  ( mg/1 )  D i scharge ( m3 x 103 ) J un Log ( Co ne DOC/Cone F PO C )  D i scharge ( m  x 1 0  ) J u n  
L o g  Cone D O C  ( mg/1) Log D i s c harge ( m� ) J u n  
L o g  C o ne FPOC ( mg/1) Log D i s c harge ( m3 ) J un Log  ( Co ne DOC/Cone FPOC ) Log D i s charge ( m  ) J un 
I ntercept 
r2 E st i mate P r>T  
0 . 29 0 . 64 0 . 0001 
0 . 16 1 . 05 0 . 0004 
0 . 08 1 .  04 0 . 0001 
0 . 24 - 0 . 7 7  0 . 0001 
0 . 30  - 0 . 5 9  0 . 0001 
0 . 07 - 0 . 16 0 . 0165 
0 . 21 0 . 47 0 . 0018 
0 . 38 1 .  5 7  0 . 0001 
0 . 18 - 1 . 12  0 . 0001 
0 . 42 - 0 . 57  0 . 0166 
0 . 18 - 0 . 62  0 . 1423 
0 . 02 1 .  79  0 . 0001 
0 . 26 - 1 . 52  0 . 0001 
0 . 30 - 1 . 85 0 . 0001 
< 0 . 01 0 . 3 2 0 . 0194 
0. 21 4 . 90  0 . 0001 
0 . 25 5 . 10 0 . 0001 
< 0 . 01  - 0 . 15 0 . 7800 
S l ope 
E st i mate 
2 . 12 
0 . 06 
- 0 . 90  
2 . 43 
3 . 66 
- 1 . 23 
0 . 30 
0 . 55 
- 0 . 26  
131 . 03 
130 . 10 
- 18 . 69  
85 . 87 
9 1 . 31 
- 4 . 85 
1 .  20 
1 .  30  
- 0 . 09 
P r>T 
0 . 0001 
0 . 0001 
0 . 0002 
0 . 0001 
0 . 0001 
0 . 0002 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 1069 
0 . 0001 
0 . 0001 
0 . 5470 
0 . 0001 
0 . 0001 




Tab l e 47 . ( Cont i nued)  
D ependent  I ndependent 
Vari ab l e  Vari ab l e  Month 
C o ne DOC ( mg/1 ) D i sc harge ( m� x 10� ) J u l  
C o ne F POC  ( mg/1 )  D i s charge ( m3 x 103 ) J u l  C o ne DOC/Cone FPOC  D i s charge ( m  x 10 ) J u l  
Log  Cone  DOC ( mg/1)  D i s c ha rge  ( m� x 10� ) J u l  
L o g  Cone  F PO C  ( mg/1) D i s c ha rge  ( m3 x 103 ) J u l  L o g  ( Co ne DOC/Cone F POC ) D i s c harge ( m  x 10 ) J u l  
Log  Cone  DOC ( mg/1) Log D i s ch arge ( m� ) J u l  
L o g  Cone  FPOC  (mg/1 ) Log D i s c ha rge  C m3 ) J u l  Log  ( C o ne DOC/C o ne FPO C )  Log D i s ch arge ( m  ) J u l 
C o ne DOC ( mg/1 ) D i s charge ( m� x 10� ) Aug 
C o ne F PO C  ( mg/1 )  D i s charge  ( m3 x 103 ) Aug Coc DOC/Cone F PO C  D i s c ha rge ( m  x 1 0  ) Aug 
Log  Cone  DOC  ( mg/1) D i sch arge ( m� x 10� ) Aug 
Log  Cone  FPOC  ( mg/1) D i s c ha rge  ( m3 x 103 ) Aug  Log  ( Co n e  DOC/Cone FPOC )  D i s charge ( m  x 10  ) Aug 
Log  Cone  DOC ( mg/1) Log D i s charge ( m� ) Aug 
Log  Cone  F PO C  ( mg/1) Log D i s c harge ( m3 ) Aug Log  ( Co ne DOC/Cone FPOC )  L og  D i s charge ( m  ) Aug  
I ntercept 
2 r E st i mate P r> T  
0 . 07 0 . 91 0 . 0012 
0 . 25 0 . 04 0 . 8500 
0 . 0 3 2 . 40 0 . 0001 
0 . 20  - 0 . 6 6  0 . 0001 
0 . 31 - 1 . 28 0 . 0001 
0 . 04 0 . 57 0 . 0001 
0 . 28 5 . 65 0 . 0001 
0 . 43 7 . 03 0 . 0001 
0 . 05 - 1 . 19 0 . 0208 
0 . 03 0 . 99 0 . 0001 
0 . 05 0 . 60 0 . 0001 
0 . 03 2 . 16 0 . 0001 
0 . 03 - 0 . 45 0 . 0002 
0 . 08 - 0 . 96  0 . 0001 
0 . 02 0 . 50 0 . 0001 
0 . 09 2 . 41 0 . 0001 
0 . 15 2 .  74 0 . 0001 
0 . 01 - 0 . 3 3  0 . 5100 
S l ope 
E st i mate 
75 . 86 
116 . 91  
- 46 . 09 
6 7 . 19 
89 . 27 
- 19 . 3 3  
1 .  21  
1 .  59 
- 0 . 34 
19 . 80 
3 0 . 94 
- 2 5 . 67 
22 . 06 
87 . 9 1  
- 11 . 03  
0 . 56 
0 . 71 
- 0 . 15 
P r> T  
0 . 0002  
0 . 0001  
0 . 0140 
0 . 0001  
0 . 0001  
0 . 0087 
0 . 0001  
0 . 0001 
0 . 0029  
0 . 0255  
0 . 0024 
0 . 0250  
0 . 0114 
0 . 0001 
0 . 0958 
0 . 0001 
0 . 0001 




Tab l e  47 . ( Co nti nued)  
Dependent  I ndependent 
Var i a b l e Vari ab l e  Month  
C o ne DOC ( mg/1 )  D i s charge ( m� x 10� ) Sep  
C one  F PO C  ( mg/1 ) D i sc ha rge ( m3 x 103 ) Sep Cone DOC/Cone FPOC  D i sc harge ( m  x 10 ) Sep 
Log  Cone  DOC ( mg/1 )  D i s charge ( m� x 10� ) Sep  
Log C o ne FPOC  ( mg/1 )  D i s charge ( m3 x 103 ) Sep Log  ( Cone  DOC/Cone FPOC ) D i scharge ( m  x 10 ) Sep 
Log C o ne DOC ( mg/1 )  Log D i scharge ( m� ) Sep  
Log  Cone  F PO C  ( mg/1 )  Log D i s charge ( m3 ) Sep Log  ( Cone  DOC/Cone F POC ) Log D i s charge ( m  ) Sep 
Cone DOC  ( mg/1 )  D i scharge ( m� x 10� ) Oct  
Cone  FPOC  (mg/1 ) D i s charge ( m3 x 103 ) Oct  C o ne DOC/Cone  F POC  D i s c ha rge  ( m  x 10 ) Oct  
Log  Cone  DOC ( mg/1) D i sc harge C mj x 10j ) Oct  
Log  C o ne FPOC  ( mg/1) D i s charge  (m3 x 103 ) Oct  Log  ( Cone  DOC/Cone FPOC ) D i sch arge ( m  x 10 ) Oct  
Log  Cone DOC ( mg/1) Log D i sc harge C mj ) Oct  
Log  Cone FPOC  ( mg/1) Log D i s charge C m3 ) Oct  Log ( Cone  DOC/Cone FPOC )  Log D i s charge ( m  ) Oct  
I ntercept 
r2 E s t i mate P r>T  
0 . 42 - 0 . 60 0 . 0243 
0 . 44 - 1 . 04 0 . 0001 
< 0 . 01 1 .  9 11 0 . 0010 
0 . 41 - 1 . 85 0 . 0001 
0 . 54 - 2 . 32  0 . 0001 
< 0 . 01  0 . 46 0 . 0340 
0 . 49 1 1 . 07  0 . 0001 
0 . 58 10 . 45 0 . 0001 
<0 . 01 0 . 74 0 . 5000 
0 . 90 - 1 . 48 0 . 0001 
0 . 32 - 1 . 76 0 . 4155 
0 . 18 0 . 11 0 . 8970 
0 . 46 - 2 . 47 0 . 0001 
0 . 38 - 1 . 88 0 . 0001 
0 . 19 - 0 . 6 9  0 . 1020 
0 . 50 13 . 46 0 . 0001 
0 . 42 6 . 60 0 . 0001 
0 . 18 6 . 9 3  0 . 0018 
S l ope  
E st i mate 
266 . 41 
264 . 78 
- 13 . 53 
244 . 87 
252 . 07 
- 4 . 9 1  
2 . 25  
2 . 20 
0 . 07 
412 . 3 5 
123 . 68 
3 3 1 .  65  
319 . 93 
169 . 43 
162 . 99 
2 . 27 
1 .  45 
1. 29  
P r> T  
0 . 0001 
0 . 0001 
0 .  7560 
0 . 0001 
0 . 0001 
0 . 8540 
0 . 0001 
0 . 0001 
0 .  7700 
0 . 0001 
0 . 0001 
0 . 0033  
0 . 0001 
0 . 0001 
0 . 0032  
0 . 0001 
0 . 0001 




Tab l e  47 . 
Dependent  
Var i ab l e 
C o ne DOC ( mg/1 ) 
( C o nt i nued)  
C o ne FPOC  ( mg/1)  
C o ne DOC/Cone  FPOC  
Log Cone  DOC ( mg/1 ) 
Log Cone  FPOC  ( mg/1 )  
Log ( Co ne DOC/Cone FPOC)  
Log Cone  DOC ( mg/1 ) 
Log Cone  FPOC  ( mg/1 ) 
Log ( Co ne DOC/C o ne FPOC)  
Cone  DOC ( mg/1 )  
Cone  F POC  ( mg/1)  
Cone  DOC/Cone F POC  
Log Cone  DOC ( mg/1) 
Log Cone F POC  ( mg/1 ) 
Log ( Cone  DOC/Cone F POC ) 
Log  Cone  DOC ( mg/1) 
Log Cone  F POC  ( mg/1 )  
L o g  ( Co ne DOC/Cone FPOC ) 
I ndependent 
Vari a b l e 
D i s charge ( m� x 10� ) 
D i s c harge ( m3 x 103 ) D i scharge ( m  x 10 ) 
D i s c harge ( m� x 10� ) 
D i s c ha rge ( m3 x 103 ) D i s c harge ( m  x 10 ) 
Log D i s charge  ( m� ) 
Log D i s ch arge ( m3 ) Log D i s c harge ( m  ) 
D i scharge ( m� x 10� ) 
D i s charge ( m3 x 103 ) D i sc harge ( m  x 10 ) 
D i s charge  ( m� x 10� ) 
D i s charge ( m3 x 103 ) D i s c ha rge  ( m  x 10 ) 
Log D i s c ha rge ( m� ) 





















0 . 43 
0 . 40 
0 . 17 
0 . 23 
0 . 36 
0 . 29 
0 . 36  
0 . 50 
0 . 40 
0 . 19 
0 . 23 
0 . 15 
0 . 26 
0 . 38 
0 . 22 
0 . 34 
0 . 40 
0 . 18 
I ntercept 
E st i mate 
1 .  36 
0 . 71 
2 . 29 
0 . 17 
- 0 . 3 1  
0 . 51 
1 .  01  
2 . 02 
- 1 . 03  
0 . 90 
0 . 87 
1 .  54 
- 0 . 34 
- 0 . 66  
0 . 31  
0 . 66 
1 .  29  
- 0 . 61  
P r>T  
0 . 0001 
0 . 5229  
0 . 0001  
0 . 0200 
0 . 0430 
0 . 0001 
0 . 0001  
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0037  
0 . 0001 
0 . 0001  
0 . 0001 
0 . 0012 
0 . 0001  
0 . 0001 
0 . 0005 
S l ope 
E s t i mate 
1. 53 
18 . 92 
- 1 . 64 
0 . 83 
2 . 38 
- 1 . 53  
0 . 22 
0 . 61 
- 0 . 40 
1 .  24 
5 . 43 
- 1 . 30 
1 .  46 
3 . 08 
- 1 . 60 
0 . 27 
0 . 51 
- 0 . 24 
P r>T  
0 . 0001  
0 . 0001  
0 . 0001  
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001  
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0002 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 





The l ogari thm i c  re l at i o n s h i p gave the best  f i t for the  DOC concen­
trati o n  data  for March  ( r2 = 0 . 18 ,  s l ope = 0 . 24)  and , w i th  the  excepti on 
o f  October , a l l other  mo nths from J u l y  through Decemb e r .  Va l ues  fo r r2 
ranged from 0 . 09  i n  August to 0 . 49 i n  September , w i th r2 va l ues  for  the 
remai n i ng months vary i ng from 0 . 34 to 0 . 4 9 .  S l opes  ranged from 0 . 22 and 
0 . 27 i n  November  a nd December , respecti ve l y ,  to  0 . 56 i n  August and 1 . 21  
and 2 . 25 i n  J u l y  and  September , respect i ve l y , w i th  s l opes  greater  than  
one  i nd i c at i ng  that  the rate of  i nc rease  i n  conce ntrat i on of  DOC i n­
c reased  as d i s c harge i ncreased .  Thos e  l es s  than  o ne  s how the oppos i te 
e ffect , res u l t i ng from DOC co ncentrat i o n  c haracte r i st i ca l l y  reac h i n g  a 
p l ateau wi th i nc reas i ng d i scharge dur i ng  maj o r  ( November and  December )  
o r  pro l onged (August )  sto rm events . 
For  F PO C  concentrati o n  v s  d i scharge , the l ogar i thmi c re l ati o n s h i p  
gave the best  f i t i n  a l l months for wh i ch the re was a s i gn i f i cant  r e l a­
t i o n s h i p .  For  these months , r2 va l ues  we re genera l l y  h i ghest  i n  the  fal l 
to  ear l y  wi nter per i od ( 0 . 58 ,  0 . 42 ,  0 . 50 ,  and 0 . 40 fo r the  months from 
S eptember  through December , respect i ve l y) . H i gh r2 va l ues  ( 0 . 38 - 0 . 43 )  
were a l so  found i n  March , May , and J u l y ,  whi l e  those  for  January ,  Apri l ,  
J une , and August  were l ower ( 0 . 15 - 0 . 2 5 ) . S l opes  s howed c l ear  s easona l  
trends , rangi ng from 0 . 45 to  0 . 66 fo r January and March through  May , a nd  
were a l s o  l es s  than  one  i n  Augu st , Novembe r ,  and  December  ( 0 . 71 , 0 . 60 ,  
and 0 . 51 ,  respect i ve l y ) . S l opes greater than one  were found i n  J une 
( 1 . 30 ) , J u l y  ( 1 . 5 9 ) , Septemb er  ( 2 . 20 ) , and O ctober  ( 1 . 45 ) , the  four  
p e ri ods  o f  h i ghest  throughfa l l F POC  concentrat i o n s  ( see  F i g ure 28 , 
page 1 65 ) a l ong w i t h  f l ows that were ne i ther  s u stai ned nor  very l arge . 
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FPOC concentrati o n  f o r  t h e  month of  February showed no form o f  the 
regre s s i o n wi th concentrati on  s i gn i f i cant ly  re l ated to d i s c harge . Th i s 
was the o n l y  month for wh i ch no s i gn i f i cant re l at i o n s h i p was found .  
To s ummari ze , the  general l y  poor  re l at i o n s h i p  between  organ i c  carbon 
concentrat i on and d i scharge was s omewhat i mp roved when data were sorted 
by season  o r  month , but a l arge amount  of var i ab i l i ty remai ned embedded 
i n  the very form of  the d i scharge response , espec i a l l y  so for FPOC , for 
wh i ch peak  d i s c harge and peak concentrat i o n  d i d  not often co i nc i de .  
D i st i nct d i ffe rences i n  seasona l  response  were ev i dent for each o rga n i c  
type .  Somewhat s i m i l ar trends are i nd i cated for both  forms o n  a seasona l  
b as i s .  Comparat i ve l y  steeper (pos i t i ve )  s l opes were general l y  found i n  
regre s s i o n s  for FPOC , i nd i cat i ng i ts greater rate of  i nc reas e as s tream­
f l ow i nc rease s . At l east part of the decrease i n  concentrati o n  of o rgan i c  
carbon dur i ng h i gher d i s c harges can  b e  exp l a i ned by the i nverse  re l at i on­
s h i p  between  o rgan i c  carbon conce ntrat i o n  and v o l ume of  i nc i de nt p rec i p­
i tat i on o r  throughfa l l ( s ee F i gure s  30-32 , pages 1 8 1 to l 83 , respec­
t i ve l y ) . 
Re s u l ts of  the vari ous  regres s i ons  for rati o of  concentrati o n  o f  
DOC t o  co ncentrat i o n  of  F POC v s  d i scharge ( Tab l e 47 ) s howed o n l y  two 
regres s i ons  ( l ogar i thmi c for March and November )  wi th r2 va l ues  of 0 . 40 
o r  greate r .  J u ne and September  data s howed no s i gn i f i cant port i o n of  the 
vari abi l i ty of the rat i o exp l a i ned by vari at i o ns  i n  d i sc harge . The l og­
ar i thmi c re l at i o n s h i p was al s o  the  be st  fi t for January ( 0 . 14 ) , Apri l 
( 0 . 16 ) , May (0 . 18 ) , and J u l y  ( 0 . 05 ) .  Of  those months i n  wh i c h the l og­
ar i thmi c form proved the best  fi t ,  l argest ( negat i ve )  s l opes were found 
duri ng March ( - 0 . 47 ) , w i th November  ( - 0 . 40 ) , J u l y  ( - 0 . 34) , Ap ri l ( - 0 . 3 2 )  
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and January ( - 0 . 31)  greater than - 0 . 30 and May wi th  a s l ope of - 0 . 26 . 
S i nce a l l l ogari thmi c regre s s i ons  except J u ne and September proved s i g­
n i f i cant , and s i nce  l ogari thmi c f i ts were near ly  as  good as  the other 
forms for most months , a further compar i son  of  s l opes  i s  warrante d .  
Steepest s i gn i f i cant s l opes f o r  l ogari thmi c regres s i o n s  were found d ur­
i ng October ( 1 . 2 9 )  and February ( - 0 . 81 ) . October was the o n l y  month for 
wh i ch a s i gn i f i cant pos i t i ve s l ope was found .  Lowe s t  s i gn i fi cant nega­
ti ve s l ope was found fo r August ( - 0 . 15 ) .  A compar i s o n  of the two months 
wi th h i ghest  pos i t i ve and negati ve s l opes  g i ves  some i ns i ght i nto the 
extremes i n  behav i o r  of o rgani c carbon .  Dur i ng October , o n l y  two s i g­
n i f i cant storm eve nts occurred , wi th the one o n  October 28- 29  s h owi ng 
the greater hydrograph i c r i se . For a l l s amp l e s taken dur i ng  the storm , 
o n l y  two showed DOC/FPOC rates l e s s  than one , and here the di ffe rences 
were m i n or .  D u r i ng peak f l ow ,  DOC concentrat i o n  was at a peak ( 4 . 45 
mg/1 ) ,  wh i l e  F POC  had al ready decreas ed to 0 . 54 mg/ 1 from a peak of  2 . 56 
mg/1 . Thus , rat i o s  we re con s i ste nt l y  near or  above 1 ,  i nc reas i ng great ly  
as d i s charge reached peak  f l ow for the month . A l s o , basef l ow concentra­
ti ons  of DOC rema i ned h i gh  after hydrograph i c reces s i on ,  probab l y  due to 
the l each i ng of  l eaf mater i a l  wh i ch was freed from the canopy duri ng  the 
s torm by rai ndrop i mpact.  The s l ope g reate r than o ne for the October 
data was i nd i cati ve of l each i ng of DOC from the senes cent canopy .  
For  February , FPOC peak concentrat i o n s  were c l o s e l y  a s soc i ated wi th 
peak f l ows because  the maj o r  hyd rograph i c  peaks were assoc i ated wi th 
del ayed 1 1 non- rai n 1 1  i ncreases  i n  d i s c harge . As has been  s h own i n  the 
d i scus s i o n of  i nd i v i dual  storm events , th i s  de l ayed r i se  may be  accompa­
n i ed by an i nc rease  i n  F POC  concentrat i o n  due to s uspens i on of mater i a l  
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from the s tream bottom . S i nce th i s  s treamf l ow repres ented a d i l ut i o n  of 
any d i rect thro ughfa l l i nput , DOC concentrati on  i n  the s treamwate r s ho u l d 
have been l ow .  Wh i l e  peak f l ows had l ow DOC/FPOC rat i o s , a sma l l er storm 
occu r i ng o n  February 22 , 1974 ra i s ed the streamf l ow re l ati ve ly  l i tt l e ,  
b ut  res u l ted i n  DOC concentrat i ons  of  1 . 40 mg/ 1 compared to peak  F POC  
concentrat i ons  of  0 . 65 mg/ 1 for F PO C , the l atte r occurri ng before peak  
f l ow .  Thus , the two month s , d i vergent w ith  respect to both  canopy cover 
( and hence , thro ughfa l l )  and hydro l ogi c regi me , y i e l ded e nt i re ly  d i ffer­
ent responses  to d i sc harge for F PO C  and DOC concentrat i o n s . 
The normal  re l at i o n s h i ps  gave the best f i t for August  ( r2 = 0 . 03 ,  
s l ope = - 2 5 . 67 )  and October ( r2 = 0 . 16 ,  s l ope = 331 . 6 5 ) , the l atter be i ng 
the o n l y  month when there was a pos i t i ve re l at i o n s h i p  between  rati o and  
d i scharge . The s emi l ogari thmi c re l at i o n s h i p  gave best  f i t  for  February 
( r2 = 0 . 24)  and December ( r2 = 0 . 2 2 ) . S l opes were negati ve and greater 
i n  February ( -24 . 22  vs  - 1 . 00 ) . 
Regre s s i on Ana lyses  of  the Re l at i o n  of DOC  and F POC  O utput from Grab 
Samp l es  and D i s c harge 
For  the ent i re data set , res u l ts of  the vari ous  regre s s i on ana lyses  
are presented i n  Tab l e  48  for  o utput of  d i s s o l ved and  part i c u l ate 
o rgan i c  carbon vs d i scharge . H i ghest  r2 va l ue for DOC vs d i sc harge 
( 0 . 80 )  was seen for the l i near re l ati o n s h i p .  For  output of FPOC , b e st  
f i t was ac h i eved w ith  the  l ogari thm i c  re l ati on s h i p  ( r2 = 0 . 74 ) , wi th a 
s l op e  of 1 . 40 .  The d i fferent behav i o r  i nd i cated the greater i mportance 
of f i ne parti c u l ate outputs at h i ghest  f l ow rates due to d i ffere nt 
s ources fo r FPOC  and DOC .  The fact that DOC output was l i near l y  re l ated 
Tab l e  48.  Res u l ts of Regres s i o n Ana l yses  for Re l ati o n s h i p  of I ns tantaneous  O utputs  of DOC and FPOC to 
I ns tantaneous D i s charge i n  the Wes t  Fork  of Wa l ke r  Branch  for January 1973 through  
August  1974 . 
I ntercept S l ope 
Dependent I ndependent  2 Var i ab l e  Vari ab l e  r E s t i mate P r> T  E s t i mate P r> T  
O utput  D O C  ( kg)  D i s c harge ( m3 x 103 ) 0 . 79 - 0 . 06 0 . 0001 2 . 42 0 . 0001  
O utp ut  F POC  ( kg )  D i s c ha rge ( m3 x 103 ) 0 . 31 - 0 . 64 0 . 0001 16 . 16 0 . 0001  
Log  O utput DOC ( g )  D i s charge ( m3 x 103 ) 0 . 48 - 4 . 54 0 . 0001 7 . 42 0 . 0001 
Log  Output  FPOC  ( g )  D i sc harge ( m3 x 103 ) 0 . 5 2  -4 . 83 0 . 0001 9 . 30 0 . 0001 
Log  O utput DOC ( g )  Log D i s charge ( m3 ) 0 . 67 0 . 10 0 . 1859 55 . 86 0 . 0001  





to d i s c harge i nd i cated that changes i n  DOC concentrat i o n  were re l at i ve l y  
u n i mportant i n  determi n i ng i nc rea s e s  i n  o utput wi th i nc reas i ng d i scharge . 
These  res u l ts were cons i s tent wi th res u l ts  of  the regres s i ons  for con-
centrat i o n  vs  d i sch arge . A n  i nc reas i ng s l ope fo r the l ogari thmi c regres-
s i on of  F POC  o utput vs  d i s c harge was cons i stent wi th F POC  concentrati on  
b e i ng  pos i t i ve l y  re l ated to d i s c harge . 
A l though the normal regres s i o n d i d  not  g i ve as good a fi t fo r o ut­
put of F POC  vs d i scharge ( r2 = 0 . 31 )  as the l ogar i thm i c  fo rms , the s l ope 
was s i gn i f i cant ly  d i fferent from zero , s o  a compari s o n  wi th that for  DOC 
o utput v s  d i sc harge i s  pos s i b l e .  Compared to the s l ope  o f  2 . 45 for DOC 
o utput , that for FPOC was 16 . 51 ,  i nd i cati ng a much greater i nc rease  of 
F POC o utput wi th d i s charge . Thi s was most p robab l y  re l ated to the be­
havi o r  at h i ghest  f l ow rates . The poorer fi t for F POC o utp ut v s  d i s -
charge was most  l i ke l y  re l ated to  the  fact that peak  concentrat i o n  ( and 
often peak o utp ut) d i d  not co i nc i de wi th peak d i scharge , even wi th i n  a 
g i ven  s to rm .  
Regres s i o n s  for the  o utput of  d i s s o l ved and  f i ne part i c u l ate o rgan i c  
carbon  by year are s hown i n  Tab l e  49 . Whi l e  a l l forms o f  the regres s i on 
s howed s l opes  s i gn i f i cant l y  d i fferent from zero , the o utput of  DOC vs  
d i scharge was  most c l o s e l y  approxi mated w i th the l i near re l ati o ns h i p ,  
w i th a s i m i l ar port i on  o f  the var i ab i l i ty i n  DOC o utp ut fo r the two 
2 years ( r  val ues  of  0 . 81 and 0 . 82 for 1973 and 1974 , respecti ve l y )  
expl a i ned by vari at i on s  i n  d i scharge . F o r  t h e  1973 water year , a s l ope 
of  2 . 57 was found , wh i l e  for the e i ght months of  1974 , the s l ope was 
1 . 29 .  Agai n ,  l ac k  of l ate s umme r and fa l l data accounted for much of  the 
d i fference i n  the respon s e  for the two years , s i nce otherwi se  the two 
Tab l e  49 .  Re s u l ts of Regres s i o n Ana l yses  for Re l ati o n s h i p  o f  I ns tantaneous  O utp uts  o f  DOC and  
FPOC  to I nstantaneous D i s c harge i n  the  We s t  Fork  of  Wa l ke r  Branch  for  January 1973 
th rough  August 1974 ( Data Sorted by Year) . 
Dependent  
Var i ab l e  
O utput DOC ( kg )  
O utput FPOC ( kg )  
Log O utput DOC ( g )  
Log  O utp ut FPOC  ( g )  
Log O utput D O C  ( g )  
L o g  O utput  F PO C  ( g )  
O utp ut DOC ( kg )  
O utput FPOC  ( kg )  
Log O utput DOC ( g )  
Log  O utput FPOC  ( g )  
Log  O utput DOC ( g )  
Log O u tput  FPOC  ( g )  
I ndependent 
Var i ab l e  
D i sch arge ( m� x 10� ) 
D i scharge ( m  x 10 ) 
D i scharge ( m� x 10� ) 
D i scharge ( m  x 10 ) 
Log D i s c harge ( m� ) 
Log D i s c harge ( m  ) 
D i scharge ( m� x 10� ) 
D i s c harge ( m  x 10 ) 
D i s c ha rge  ( m� x 10� ) 
D i scharge ( m  x 10 ) 
Log D i s c harge ( m� ) 















0 . 81 
0 . 3 1 
0 . 50 
0 . 5 3  
0 .  72  
0 . 74 
0 . 82 
0 . 43 
0 . 45 
0 . 56 
0 . 5 5  
0 .  7 2  
I ntercept 
E st i mate P r>T  
- 0 . 06 0 . 0001 
- 0 . 71  0 . 0001 
- 4 . 36  0 . 0001 
- 4 . 64 0 . 0001 
0 . 40 0 . 0001 
1 .  26  0 .  0001  
- 0 . 02  0 . 0001 
- 0 . 3 5  0 . 0001 
- 5 . 03 0 . 0001 
- 5 . 43 0 . 0001 
- 0 . 9 2  0 . 0001 
1 .  20 0 .  2308 
S l ope 
E s t i mate 
2 . 3 5  
16 . 59 
6 . 89 
8 . 59  
1 . 15 
1 .  43  
1 .  29  
12 . 03 
10 . 94 
1 5 . 14 
0 . 92 
1 .  25 
P r> T  
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 





years were hydro l og i ca l l y  s i m i l ar ,  e spec i a l l y  dur i ng  the wi nter and 
spri ng months . However , the l ac k  of numerous  sma l l storms dur i ng l ate 
spr i ng  and s umme r ,  accompan i ed by a pro 1 onged rai nfa 1 1  event i n  1 ate 
August 1974 , dur i ng wh i ch concentrat i ons  were l ow ,  were a l s o  factors . 
For  data sorted by year , best  fi ts for FPOC o utp ut we re obta i ned 
wi th the l ogar i thmi c re l ati o ns h i p , w i th r2 va l ues  of  0 . 74 ,  and 0 . 72 for 
1973 and 1974 , respecti ve l y .  For  the 1973 year , the  s l ope of  the re-
gres s i o n was 1 . 43 ,  wh i l e  for the e i ght months of 1974 , the s l ope  was 
1 . 25 .  These  res u l ts  are cons i s tent  wi th those  found for the overa l l data 
set , w i th year- to-year d i ffe rences  due to the same factors  d i s cu s sed 
above for DOC . 
Res u l ts of  the regres s i ons  for seasona l  output of  DOC ftnd FPOC  o n  
d i scharge a r e  s hown i n  Tab l e  50 . For  a l l regres s i on forms tested , a 
s i gn i fi cant port i o n  of  the vari at i on i n  the dependent vari ab l e  was ex-
p l a i ned by the i ndependent var i ab l e .  Best  fi ts were seen  fo r a l l seasons  
for  o utp ut of  DOC  wi th a normal  re l at i o n s h i p , wi th r2 va l ues varyi ng from 
0 . 47 for s umme r ,  to 0 . 85 - 0 . 90 for fal l ,  wi nte r ,  and spr i ng .  A l l s l opes 
were pos i t i ve wi th the o rder ( decreas i ng s l ope ) b e i ng fal l > s umme r  > 
spri ng  > wi nte r .  Th i s  order refl ected the i nf l uence of presence or  
absence of canopy , peri od i c i ty of  h i gh f l ows , and occurrence of  antece-
dent storm events . Patterns  are con s i stent wi th those  from the tota l 
data set and the data sorted by year .  
For  fi ne parti c u l ate o rgani c carbon , t he  l ogari thmi c re l ati o ns h i p  
p roved the best  fi t for a l l seaso n s , cons i stent wi th the pattern for the 
tota l data set and year ly  data . J u s t  as w i th output o f  DOC , the s umme r  
s e a s o n  s howed t h e  l owest r2 va l ue ( 0 . 58)  wi th those  f o r  fa l l  ( 0 . 87 ) , 
Tab l e  50 . Res u l ts o f  Regre s s i o n  A na lyse s  for  Re l at i o n s h i p  o f  I n s tantaneo u s  O utputs o f  DOC and  F PO C  to  
I n s tantaneous D i scharge i n  the  We st  Fork  of  Wa l ke r  Branch  fo r J an uary 1973  through  August  1974 
( Data So rted by Season ) .  
Dependent  
Var i ab l e  
O u tput  DOC ( kg )  
O utp ut  FPOC  ( kg )  
Log O utput  DOC ( g )  
L o g  O u tput F P O C  ( g )  
L o g  O utput D O C  ( g )  
L o g  O utput FPOC  ( g )  
O utp ut DOC ( kg )  
O utput FPOC  ( kg )  
Log O utput DOC ( g )  
L o g  O utput  F P O C  ( g )  
L o g  O utp ut D O C  ( g )  
Log  O utp ut F P O C  ( g )  
I ndepe ndent  
Var i a b l e 
D i scharge ( m� x 10� ) 
D i scharge (m  x 10 ) 
D i s charge (m� x 10� ) 
D i sc harge ( m  x 10 ) 
Log D i s charge  ( m� ) 
Log D i sc harge ( m  ) 
D i sc harge ( m� x 10� ) 
D i scha rge  ( m  x 10 ) 
D i scharge ( m� x 10� ) 
D i scharge ( m  x 10 ) 
Log D i scharge ( m� ) 
Log D i s c harge ( m  ) 
Season  
F a l l 
F a l l 
Fa l l 
Fa l l 
Fa l l 
Fa l l 
Wi nter 
Wi nter  
Wi nter  
Wi nter  
Wi nter  
Wi nter  
r2 
0 . 85 
0 . 38 
0 . 58 
0 . 62  
0 . 87 
0 . 87 
0 . 85 
0 . 34 
0 . 58 
0 . 6 1  
0 . 72 
0 . 79 
I ntercept 
E st i mate 
- 0 . 12 
- 1 . 74 
- 4 . 12 
- 4 . 54 
0 . 82 
1 . 59  
- 0 . 03  
- 0 . 38 
- 4 . 49 
- 4 . 82 
- 0 . 06 
1 .  31 
P r> T  
0 . 0001 
0 . 0080 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 6378 
0 . 0001 
S l ope 
E s t i mate 
2 . 99 
22 . 88 
5 . 67 
7 . 25 
1 .  22  
1 .  51  
. 127 
8 . 36  
8 . 7 3  
11 . 82 
1 . 21 
1.  67 
P r> T  
0 . 0001  
0 . 0001  
0 . 0001 
0 . 0001  
0 . 0001  
0 . 0001  
0 . 0001  
0 . 0001  
0 . 0001  
0 . 0001 
0 . 0001  




Tab l e  5 0 .  
Dependent  
Var i ab l e  
( Co n t i nued )  
Output  DOC  ( kg )  
Output  F POC ( kg )  
L og  Output DOC ( g )  
Log  Output FPOC  ( g )  
Log  O utput DOC ( g )  
Log  O utput FPOC  ( g )  
Output  DOC ( kg )  
Output  F POC  ( kg )  
Log  Output DOC ( g )  
L og  O utput FPOC  ( g )  
L o g  Output DOC ( g )  
Log  Output  FPOC  ( g ) 
I ndependent 
Vari ab l e 
D i scharge ( m� x 10� ) 
D i s charge ( m  x 10 ) 
D i sc harge ( m� x 10� ) 
D i scharge ( m  x 10 ) 
Log D i s c harge ( m� ) 
Log D i s charge ( m  ) 
D i s charge (m� x 10� ) 
D i scharge ( m  x 10 ) 
D i scharge ( m� x 10� ) 
D i scharge ( m  x 10 ) 
Log D i s c harge ( m� ) 
Log D i s c harge ( m  ) 
Season  
Spr i ng  
Spri ng  
Spr i n g  
Spri ng  
Spri ng  
Spri n g  
S umme r 




S umme r 
r2 
0 . 89 
0 . 48 
0 . 57  
0 . 57 
0 . 70 
0 . 75 
0 . 47 
0 . 46 
0 . 36 
0 . 43 
0 . 51  
0 . 58 
I ntercept 
E s t i mate 
- 0 . 03  
- 0 . 08 
- 4 . 6 1  
- 4 . 74 
0 . 43 
1 .  50  
- 0 . 01  
- 0 . 01  
- 5 . 87 
- 6 . 41 
4 . 25  
4 . 9 1  
Pr>T 
0 . 0001 
0 . 0152 
0 . 0001 
0 . 0001 
0 . 0037 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
S l ope 
E s t i mate 
1 .  79 
4 .  79 
9 . 51  
1 1 . 57 
1 .  23  
1 .  53  
2 . 32 
2 . 65 
109 . 00 
124 . 36  
1 .  91  
2 . 51  
P r> T  
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 





wi nter ( 0 . 79 ) , and spri ng ( 0 . 75 )  b e i ng  h i gh e r .  Steepest  s l opes were 
found dur i ng s ummer ( 2 . 13 ) , wh i l e  s l opes for the other three seasons  
var i ed from 1 . 51 to  1 . 67 ,  wi th wi nter hav i ng the  s teepest s l op e .  The  
fact that  a l l s l opes we re greate r than one wou l d  i nd i c ate that , dur i ng 
a l l seasons , rate of  i nc rease  i n  F POC  output i nc reased  wi th i nc reas i ng 
d i s c harge . Presence o f  canopy a l ong  wi th l ac k  o f  very h i gh f l ow rates 
contri buted to the h i ghest  s l ope dur i ng  s umme r ,  wh i l e  the l ac k  of syn­
c h ronous  behav i o r  of FPOC concentrat i on and peak  d i s charge contr i b uted 
to the l owe r r2 va l ues  as compared to those for DOC o utp ut .  
Re s u l ts o f  the  var i ous  month l y  regres s i on s  for re l at i o n s h i p  of  
o utp ut of  DOC  and FPOC  v s  d i s charge are s h own i n  Tab l e  51 .  F or  o utput o f  
DOC , no form o f  t h e  regre s s i o n fo r February data s h owed a s i gn i f i cant 
porti o n  of  the vari ab i l i ty exp l a i ned  by the i ndependent vari ab l e . For  
a l l other month s , the normal re l at i on s h i p  s h owed the best  f i t .  Lowest  
r2 va l ues were found duri ng the s ummer months , wi th J une , J u l y ,  Augu st , 
and September hav i ng val ues of  0 . 68 , 0 . 57 ,  0 . 46 ,  and 0 .  72 , respect i ve l y .  
T h e  r2 val ues  for other months were equal  to o r  greater than 0 . 84 ,  w i th 
the  month s from October through J anuary s howi ng r2 va l ues  greater  than 
0 . 90 .  Of  the s e , December was the h i ghest  wi th 0 . 98 ,  i nd i cati ng that 
v i rtua l l y  a l l of  the vari ab i l i ty o f  the  DOC o utput was exp l a i ned by 
d i sc harge due to cons i stent i nputs (meteoro l og i ca l ) .  
S l opes we re greatest i n  certa i n  spr i ng , s umme r ,  and fal l months , 
wi th greate st s l opes i n  October  ( 5 . 86 ) , J une  ( 4 . 61 ) , Septembe r  ( 3 . 83 ) , 
November ( 3 . 50 ) , and J u l y  ( 3 . 43 ) .  Lowest  s l ope va l ues  were i n  January 
( 0 . 71) , due to a we l l - fl u s hed stream system and l ow concentrat i o n s  o f  
D O C  i n  thro ughfa l l .  Except for Novembe r ,  mo nths  wi th greatest s l opes 
Tab l e  5 1 .  Res u l ts o f  Regre s s i o n  Ana l yse s  fo r Re l at i o n s h i p o f  I n stantaneous  Outputs  o f  D O C  a n d  F POC  
to I n stantaneous  D i s charge i n  the  We s t  Fork  of  Wa l ke r  B ranch  for  J a n ua ry 1973  through  
Aug ust  1974 ( Data Sorted by Month ) .  
Dependent  
Var i ab l e  
O utput DOC ( kg )  
O utput  FPOC  ( kg )  
Log  O utput DOC ( g )  
Log  Output  F POC  ( g )  
L o g  O utput DOC ( g )  
Log O utput FPOC ( g )  
O utput  D O C  ( kg )  
O utput  FPOC  ( kg )  
L o g  O utput  DOC ( g ) 
Log O u tput  FPOC ( g )  
Log O utput DOC ( g )  
L o g  O utput FPOC  ( g )  
O utput  D O C  ( kg )  
O utput  FPOC  ( kg )  
Log O utput DOC ( g )  
L o g  O utput  FPOC  ( g )  
L o g  O utpu t  D O C  ( g )  
L o g  O utput  F PO C  ( g )  
I ndependent  
Vari ab l e 
D i s charge  ( m� x 10� ) 
D i scharge ( m  x 10 ) 
D i s c harge ( m� x 10� ) 
D i scharge ( m  x 10 ) 
Log D i s c harge ( m� ) 
Log D i s c harge ( m  ) 
D i s c ha rge ( m� x 10� ) 
D i s c harge ( m  x 10 ) 
D i sc harge ( m� x 10� ) 
D i sc harge ( m  x 10 ) 
Log D i s c harge ( m� ) 
Log D i s c harge ( m  ) 
D i s c harge ( m� x 10� ) 
D i s c harge ( m  x 10 ) 
D i s c ha rge ( m� x 10� ) 
D i s charge ( m  x 10 ) 
Log D i s c harge ( m� ) 








F eb  












0 . 92  
0 .  72  
0 . 66 
0 . 59 
0 . 65 
0 . 76 
0 . 01 
0 . 16 
0 . 01 
0 . 35  
0 . 03 
0 . 44 
0 . 88 
0 . 37 
0 . 6 1  
0 . 61 
0 . 86 
0 . 83 
I ntercept 
E s t i mate 
- 0 . 01  
- 0 . 01  
- 4 . 6 2  
- 5 . 14 
0 . 5 5  
0 . 34 
0 . 01 
< 0 . 01  
- 4 . 7 3  
- 5 . 77 
- 3 . 5 3  
- 0 . 82 
- 0 . 04 
- 0 . 54 
- 4 . 16  
- 4 . 24 
0 . 28 
1 .  6 9  
P r>T 
0 . 0001 
0 .  0111 
0 . 0001 
0 . 0001 
0 . 0230  
0 . 1516 
0 . 0001 
0 . 3793  
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0441 
0 . 0001 
0 . 0045 
0 . 0001 
0 . 0001 
0 . 0265  
0 . 0001 
S l ope  
E s t i mate 
0 .  71 
0 .  77  
11 . 45 
14 . 76 
1 .  09  
1 . 44 
0 . 0 5 
0 . 27 
4 . 52  
2 9 . 77 
0 . 30  
1 . 14 
P r>T 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 3452 
0 . 0001 
0 . 3510 
0 . 0001 
0 . 0705 
0 . 0001 
1 . 37  0 . 0001 
9 . 66 0 . 0001 
7 . 57 0 . 0001 
10 . 19 0 . 0001 
1 . 24 0 . 0001 
1 .  66  0 .  0001  
w 
co 
Tab l e  5 1  ( Co n t i nued)  
I ntercept S l ope  
Dependent  I ndependent 2 Var i a b l e Vari ab l e  Month  r E st i mate P r>T  E st i mate P r> T  
O utp ut  D O C  ( kg )  D i s c ha rge ( m� x 10� ) Apr 0 . 84 - 0 . 01  0 . 0001 1 . 21  0 . 0001  
O utput  F POC  ( kg )  D i sc harge ( m  x 10 ) Apr  0 . 46 - 0 . 03  0 . 0066 2 . 03 0 . 0001 
Log  O utp ut  DOC ( g )  D i sc harge ( m� x 10� ) Apr 0 . 6 1  -4 . 96  0 . 0001 24 . 22 0 . 0001  
Log O utput F PO C  ( g) D i s charge  ( m  x 10 ) Ap r 0 . 59 - 5 . 41 0 . 0001 2 9 . 98 0 . 0001  
Log  O utput DOC ( g )  Log D i s charge ( m� ) Apr 0 . 62 0 . 2 5  0 . 4270 1 .  20 0 . 0001 
Log  O utput F PO C  ( g) Log D i s charge ( m  ) Ap r 0 . 6 5  1 .  25  0 . 0008 1 .  54 0 . 0001  
O utput DOC ( kg )  D i s c ha rge ( m� x 10� ) May 0 . 90 - 0 . 05 0 . 0001 1 .  85  0 . 0001  
O utput F PO C  ( kg )  D i s c ha rge  ( m  x 10 ) May 0 . 45 - 0 . 08 0 . 3476 4 . 86 0 . 0001  
Log  O utput DOC  ( g )  D i scharge ( m� x 10� ) May 0 . 76 - 4 . 72  0 . 0001 9 . 28 0 . 0001  
Log  O utp ut FPOC  ( g )  D i s c ha rge ( m  x 1 0  ) May 0 . 68 - 4 . 54 0 . 0001 10 . 56 0 . 0001  
Log  O utput DOC  ( g) Log D i s ch arge ( m� ) May 0 . 83 0 . 47 0 . 0018 1 .  30  0 . 0001  
Log  O utput  FPOC  ( g )  Log D i s c ha rge ( m  ) May 0 . 83 1 .  57 0 . 0001 1 . 55  0 . 0001  
O utput DOC ( kg )  D i scharge ( m� x 10� ) J un 0 . 68 - 0 . 04 0 . 0001 4 . 6 1 0 . 0001 
O utput FPOC  ( kg )  D i sc harge ( m  x 10 ) J u n  0 . 39 - 0 . 04 0 . 0001 4 . 17 0 . 0001  
Log  O utput DOC ( g )  D i scharge ( m� x 10� ) J un 0 . 52 - 6 . 77 0 . 0001 149 . 03 0 . 0001 
Log  O utput FPOC  ( g )  D i s charge  ( m  x 1 0  ) J un 0 . 55 - 7 . 09  0 . 0001 154 . 51 0 . 0001 
Log  O utput DOC ( g )  Log D i s charge ( m� ) J u n  0 . 47 4 . 9 1  0 . 0001 2 . 20 0 . 0001  




Tab l e  5 1 .  ( Co nt i nued)  
I ntercept S l ope 
Dependent  I ndependent 
r2 Vari ab l e  Vari ab l e Month E s t i mate P r>T  E s t i mate P r>T 
O utput DOC ( kg )  D i s charge  ( m� x 10� ) J u l  0 . 58 - 5 . 48 0 . 0001 3 . 48 0 . 0001 
O utput F POC  ( kg )  D i s charge ( m  x 10 ) J u l  0 . 59 - 0 . 02  0 . 0001 3 . 99 0 . 0001 
Log  O utput DOC ( g )  D i s charge ( m� x 10� ) J u l  0 . 46 - 5 . 98 0 . 0001 130 . 65 0 . 0001 
Log O utput  FPOC ( g )  D i scharge ( m  x 1 0  ) J u l  0 . 5 3  - 6 . 58 0 . 0001 152 . 64 0 . 0001 
Log  O utput DOC ( g )  Log D i s c harge ( m� ) J u l  0 . 57 5 . 6 5  0 . 0001 2 .  21  0 . 0001 
Log  O utput FPOC  ( g )  Log D i s charge ( m  ) J u l  0 . 67 7 . 03 0 . 0001 2 . 59 0 . 0001 
O utp ut DOC ( kg )  D i sc harge ( m� x 10� ) Aug 0 . 46 < 0 . 01 0 . 6437 1 .  39 0 . 0001 
O utput F POC  ( kg )  D i sc ha rge  ( m  x 10 ) Aug  0 . 38 - 0 . 01 0 . 0103 1 .  65 0 . 0001 
Log O utput DOC ( g) D i s charge  ( m� x 10� ) Aug  0 . 3 1  - 5 . 82 0 . 0001 83 . 36  0 . 0001 
Log  O utput FPOC  ( g )  D i s charge ( m  x 1 0  ) Aug  0 . 38 - 6 . 3 3  0 . 0001 94 . 59 0 . 0001 
Log  O utp ut DOC ( g) Log D i s c harge ( m� ) Aug  0 . 44 2 . 42 0 . 0001 1 .  56  0 . 0001 
Log  O utp ut FPOC ( g )  Log D i s c harg e  ( m  ) Aug  0 . 50  2 .  74  0 . 0001 1 .  71  0 . 0001 
O utp ut  DOC ( kg )  D i s c harge ( m� x 10� ) Sep 0 .  72 - 0 . 02  0 . 0001 3 . 83 0 . 0001 
O utput F POC  ( kg )  D i s c harge ( m  x 10 ) Sep 0 . 55 - 0 . 02 0 . 0001 3 . 64 0 . 0001 
Log O utput DOC ( g )  D i s c harge ( m� x 10� ) Sep 0 . 59 - 7 . 67  0 . 0001 362 . 71 0 . 0001 
Log  O utp ut FPOC  ( g )  D i s ch arge ( m  x 1 0  ) Sep 0 . 70 - 8 . 14 0 . 0001 370 . 22 0 . 0001 
Log  Output  DOC ( g )  Log D i s charge ( m� ) Sep 0 . 67  11 . 07 0 . 0001 3 . 25 0 . 0001 
Log  O utput FPOC  ( g )  Log D i scharge ( m  ) Sep 0 . 75 10 . 46 0 . 0001 3 . 20 0 . 0001 
w co w 
Tab l e 5 1 .  ( Cont i n ued)  
Dependent  I ndependent 2 Var i a b l e Var i ab l e  Month  r E s t i mate P r>T  E s t i mate P r>T  
O utp ut DOC ( kg )  D i s c ha rge  ( m� x 10� ) Oct  0 . 94 - 0 . 03  0 . 0001 5 .  77 0 . 0001 
O utp ut FPOC  ( kg )  D i scharge  ( m  x 1 0  ) Oct  0 . 56 - 0 . 01  0 . 0006 1 .  88 0 . 0001  
Log  O utput DOC ( g )  D i s charge ( m� x 10� ) Oct  0 . 61 - 8 . 34 0 . 0001 441 . 51  0 . 0001  
Log  O utput FPOC  ( g )  D i s c ha rge  ( m  x 1 0  ) Oct  0 . 6 3  - 7 . 76 0 . 0001 291 .  19 0 . 0001  
Log  O utput DOC ( g )  Log D i s charge ( m� ) Oct  0 . 65 13 . 46 0 . 0001 3 . 73  0 . 0001 
Log  O utput FPOC  ( g )  Log D i s charge  ( m  ) Oct  0 . 67 6 . 5 9  0 . 0001 2 . 45 0 . 0001 
Outp u t  DOC  ( kg )  D i sc harge ( m� x 10� ) Nov 0 . 91  - 0 . 16 0 . 0024 3 . 47 0 . 0001  
O utput FPOC  ( kg )  D i scharge ( m  x 10 ) Nov  0 . 47 - 2 . 68 0 . 0880 29 . 81 0 . 0001  
Log  O utp ut DOC ( g )  D i s charge  ( m� x 10� ) Nov  0 . 59 - 3 . 67 0 . 0001 4 . 56 0 . 0001  
Log  O utput FPOC  ( g) D i s charge ( m  x 10 ) Nov 0 . 59 -4 . 09 0 . 0001 6 . 04 0 . 0001  
Log  O utput  DOC  ( g )  Log D i s charge  ( m� ) Nov 0 . 95 1 .  01  0 . 0001 1 . 22  0 . 0001  
L o g  O utput  F PO C  ( g) Log D i sc harge ( m  ) Nov 0 . 88 2 . 02 0 . 0001 1 .  61 0 . 0001  
O utput DOC ( kg )  D i sc harge ( m� x 10� ) Dec  0 . 98 - 0 . 02 0 . 0053  1 .  61  0 . 0001 
O utp ut FPOC  ( kg )  D i sc harge ( m  x 10 ) Dec  0 . 56 - 0 . 06  0 . 5380 3 . 81 0 . 0001  
Log  O utp ut  DOC ( g )  D i sc harge (m� x 10� ) Dec  0 .  79 - 4 . 08 0 . 0001 7 . 22 0 . 0001  
Log  O utp ut  FPOC  ( g )  D i scharge ( m  x 1 0  ) Dec  0 .  77  - 4 . 43 0 . 0001 8 . 90 0 . 0001  
Log  O utput DOC ( g )  Log D i s charge ( m� ) Dec  0 . 92 0 . 66 0 . 0001 1 . 27  0 . 0001  





genera l l y  had h i ghest  concentrat i o n s  of DOC i n  thro ughfa 1 1 .  The h i gh 
s l ope  va l ue for Novembe r was attr i butab l e to the qu i c k  pas sage o f  
throughfa l l thro ugh t h e  watershed system , a l l owi ng l i tt l e uptake b y  the 
s o i l /bedrock  sys tem . 
For  o utput o f  FPOC , a l l forms of  the regres s i o n tes ted for a l l 
months  had s l opes  s i gn i f i cant ly  d i f fe re nt from zero and for the most  
part , were  best  exp l a i ned by the l ogar i thmi c re l at i o n s h i p  betwee n  F PO C  
a n d  d i s c harge . T h e  o n e  excepti o n  was J une , where t h e  semi l ogar i thm i c  
form had a s l i ght ly  h i gher r2 val ue  than that for the l ogar i thmi c re l a­
t i on s h i p .  S l ope for the s emi l ogari thmi c re l at i o n s h i p  for J une  was 12 . 30 ,  
w i th a n  r2 va l ue o f  0 . 55 .  For  the s a ke o f  s l ope compari sons , the l og­
ar i thmi c re l ati o n s h i p  ( r2 of 0 . 51 )  for J une wi l l  be u s ed .  
T he  r2 va l ues  for  the  l ogari thmi c re l ati o n s h i ps  vari ed from a h i gh 
of  0 . 88 and 0 . 86 for November and December ,  to 0 . 44 ,  0 . 50 ,  and 0 . 51 for  
February , Augus t , and J une , respect i ve l y .  October ( 0 . 6 5 ) , Apr i l ( 0 . 6 5 ) , 
and J u l y  ( 0 . 66 ) a l so  had l ow r2 va l ues . Other val ues  were 0 . 75 ( Sep­
tembe r ) , 0. 76 (January) , and 0. 83 for March and May . For October 
especi a l l y ,  much  l es s  of  the F POC  o utput data cou l d be  f i tted to a c urve 
than cou l d the DOC o utput data . H i ghest  s l ope val ues  were found dur i ng  
s umme r  and  ear ly  fa l l , wi th August  ( s l ope = 1 . 71)  b e i ng  the o n l y  month 
duri ng th i s per i od  wi th a s l ope l es s  than 2 . 0 .  H i ghest  s l ope va l ue  was 
found i n  September ( 3 . 20) , wi th those  for J une , J u l y ,  and October be i ng 
s i m i l ar to eac h other ( 2 . 29  to 2 . 50 ) . I t  wou l d  thus  appear that p re s ence 
o f  canopy p l ays a l arge ro l e  i n  the  dynam i c s o f  the behav i o r  o f  F POC  
output , e spec i a l l y  when  storm events of  smal l magn i tude are i nvo l ved . 
The l ow s l ope for August was re l ated to the pro l o nged storm event o f  
August  2 8  - September 2 ,  when F POC co ncentrat i o n s  were l ow. 
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Regre s s i o n Ana lyses  of  the  Re l at i onof  We i ghted Wee k ly  Concentrati ons  
of  DOC  and  FPOC  and Week ly  D i s c harge 
Res u l ts of  the regres s i o n ana lyses  for wei ghted wee k ly  concentra­
t i on of DOC and F POC  and the rati o of co ncentrati o n  of DOC to concentra-
t i on  of FPOC vs week ly  d i s c harge for the e nti re study are s hown i n  Tab l e 
5 2 .  Note that d i s charge i n  the norma l and sem i l ogar i thm i c regre s s i ons  i s  
i n  m3 x 103 , wh i l e  fo r the l ogar i thm i c  re l at i ons h i p ,  d i sc harge i s  i n  m3 . 
Genera l l y  poor  f i ts were found , wi th the norma l regres s i on s howi ng  
the best  fi t for DOC  ( r2 = 0 . 2 3 ) , and the s emi l ogari thmi c regres s i on 
y i e l d i ng the best  f i t  for FPOC  ( r2 = 0 . 42 ) and rat i o of conce ntrat i o n  of  
DOC  to conce ntrati o n  of  FPOC  ( r2 = 0 . 24 ) . A l l regre s s i ons  tes ted , except 
the l ogari thm i c regre s s i o n  for DOC , s howed a s i gn i f i cant porti on of the 
vari ati on  i n  the dependent var i ab l e  exp l a i ned  by the i ndependent vari -
ab l e .  For  the norma l regres s i o ns , DOC had a s l ope of  0 . 01 and FPOC had a 
s l ope of 0 . 04 i nd i cati ng that FPOC concentrat i on  i nc reased at a faster 
rate than d i d  DOC concentrat i o n .  For  the l ogari thmi c regres s i o ns , the  
s l ope for F POC was  0 . 04 ,  wh i l e  that  for DOC was  0 . 02 . S l opes for rat i o 
were negati ve , i n  accordance wi th re s u l ts for the prev i ous  ana l yses . 
Res u l ts of  regre s s i ons  for the 1973 and 1974 week ly  we i ghted mean 
concentrati ons  of  DOC and FPOC are prese nted i n  Tab l e 5 3 .  The 1973  and 
1974 data may not be  comp l ete l y  comparab l e  because  of  the absence  of 
obs ervat i ons  from fal l 1974 . The normal  regres s i o n gave the best fi t for 
DOC for 1973 ( r2 = 0 . 36 ) , and the s emi l ogari thmi c regres s i on gave the 
best fi t fo r the 1973 and 1974 data for FPOC ( r2 val ues  of  0 . 45 a nd 
0 . 41 ,  respect i ve ly )  and rat i o  ( r2 = 0 . 26 and 0 . 20 ,  respecti ve ly ) . No 
form of regre s s i o n tested  for DOC conce ntrat i o n  i n  1974 showed s l ope  
Tab l e  5 2 .  Re s u l ts  o f  Regres s i on Ana l ys e s  for  Re l at i o ns h i p o f  We i ghted Wee k l y  Conce ntrat i o n s  o f  D O C  a n d  
FPOC  and  We i ghted Wee k l y  Rat i o DOC/FPOC to Wee kl y  D i s c ha rge  i n  the  Wes t  F ork  o f  Wal ker B ranch  
for  January 1973 through August  1974 . 
I ntercept S l ope 
Dependent I ndependent  2 Var i ab l e Var i a b l e r E s t i mate P r> T  E s t i mate P r>T  
Cone  DOC ( mg/1)  D i s ch arge ( m3 x 103 ) 0 . 24 0 . 27 0 . 0001 0 . 01  0 . 0001 
Cone  F POC  ( mg/1 ) D i sc harge ( m3 x 103 ) 0 . 3 5 - 0 . 07 0 . 5252  0 . 04 0 . 0001 
Cone  DOC/Cone F POC  D i sc harge ( m3 x 103 ) 0 . 15 1 .  5 5  0 . 0001 - 0 . 02 0 . 0002  
Log  Cone  DOC ( mg/1 ) D i sc harge ( m3 x 103 ) 0 . 12 - 1 . 27 0 . 0001 0 . 02 0 . 0011  
Log  C o ne F POC  ( mg/1 ) D i sc harge ( m3 x 103 ) 0 . 42 - 1 . 66  0 . 0001 0 . 04 0 . 0001 
Log  ( Cone  DOC/Cone  FPOC )  D i s c ha rge  ( m3 x 103 ) 0 . 24 0 . 40 0 . 0001 - 0 . 02 0 . 0001 
Log  Cone  DOC ( mg/1 ) Log D i s c harge ( m3 ) 0 . 04 - 2 . 22 0 . 0010 0 . 12 0 . 0824 
Log Cone  FPOC  ( mg/1 ) Log D i sc harge ( m3 ) 0 . 23 - 4 . 85 0 . 0001 0 . 40 0 . 0001 
Log  ( Co ne DOC/Co ne FPOC ) Log D i s c harge ( m3 ) 0 . 19 2 . 63  0 . 0001 - 0 . 28 0 . 0001  
w ():) 
'-1 
Tab l e 53 . Re s u l ts o f  Regre s s i on Ana l y s e s  for  Re l at i o n s h i p of  We i ghted  Wee kl y  Concentrat i o n s  
o f  DOC and FPOC and We i ghted Wee k l y  Rat i o DOC/ F POC t o  Wee k l y  D i s c harge i n  t h e  Wes t  
F o r k  o f  Wal ke r Branch f o r  January 1973 through  Augu st  1974 ( Data Sorted by Year ) . 
I ntercept S l ope 
Dependent  
Vari ab l e  
I ndependent 
Var i ab l e Year r2 E s t i mate P r>T E s t i mate Pr>T 
Cone DOC  ( mg/1 ) 
C on e  FPOC  ( mg/1 ) 
C one DOC/Cone  F POC 
Log Cone DOC ( mg/1 ) 
Log Cone  FPOC  ( mg/1 ) 
Log  ( C o ne  DOC/C one  F POC ) 
Log  Cone DOC ( mg/1)  
Log  Cone  FPOC  ( mg/1)  
Log ( C o ne  DOC/Co ne FPOC ) 
C o n e  DOC ( mg/1 ) 
Cone  FPOC  ( mg/1 ) 
Cone  DOC/Cone F POC 
Log Cone DOC ( mg/1 )  
L o g  C o ne FPOC  ( mg/1)  
Log  ( Co ne DOC/Cone  FPOC ) 
L o g  DOC ( mg/1 ) 
Log  F POC  ( mg/1)  
Log  ( Cone  DOC/Cone  FPOC ) 
D i s c harge 
D i s c harge 
D i s c harge 
D i s c harge 
D i s c harge 
D i s c harge 
3 3 ( m3 x 10 3 ) ( m3 x 103 ) ( m  x 10 ) 
3 3 ( m3 x 103 ) ( m3 x 103 ) (m  x 10 ) 
Log D i s c harge 
Log D i s c harge 
Log D i s c harge 
3 ( m3 ) ( m3 ) ( m  ) 
D i s c harge ( m� x 10� ) 
D i s c harge ( m3 x 103 ) D i s c harge ( m  x 10 ) 
D i s c harge ( m� x 10� ) 
D i s c harge (m3 x 103 ) D i s c harge (m  x 10 ) 
Log D i s c harge ( m� ) 



















0 . 36 
0 . 4 3 
0 . 15 
0 . 21 
0 . 49 
0 . 26 
0 . 11 
0 . 30  
0 . 18 
0 . 10 
0 . 3 3  
0 . 15 
0 . 05 
0 . 41 
0 . 20 
0 . 01 
0 . 21 
0 . 20 
0 . 30  
- 0 . 10 
1 .  61 
- 1 . 14 
- 1 . 58  
0 . 44 
- 2 . 9 5  
- 5 . 67 
2 . 71 
0 . 24 
0 . 07 
1 . 44 
- 1 . 43  
- 1 . 77 
0 . 3 3 
- 1 . 38  
- 3 . 84 
2 . 45 
0 . 0001 
0 . 5214 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0007 
0 . 0001 
0 . 0010 
0 . 0001 
0 .  3221 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0039  
0 . 1022 
0 . 0001 
0 . 0054 
0 . 01 
0 . 06 
- 0 . 02  
0 . 02 
0 . 04 
0 . 02 
0 . 2 3  
0 . 51 
- 0 . 28 
< 0 . 10 
0 . 02 
- 0 . 02 
< 0 . 01 
0 . 03 
- 0 . 02 
0 . 01 
0 . 27 
- 0 . 26 
0 . 0001 
0 . 0001 
0 . 0043 
0 . 0007 
0 . 0001 
0 . 0001 
0 . 0151  
0 . 0001 
0 . 0020 
0 . 0629 
0 . 0004 
0 . 0219 
0 . 2110 
0 . 0001 
0 . 0071 
0 . 9510 
0 . 0061 
0 . 0072 
w OJ OJ 
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s i gn i fi cant l y  d i fferent from zero . As i de from th i s ,  a l l other trends 
for s l opes were s i m i l ar to those fo r the enti re data set .  S l opes  fo r 
1973 regres s i o n s  were general l y  greater , due pos s i b l y ,  at l east i n  the 
case  of  FPOC and rati o ,  to the h i gh  concentrat i ons  a s s oc i ated wi th the 
l arge storm of November 26 , 1973 . Res u l ts are a l s o  cons i s tent wi th 
1 1  grab 1 1 s amp 1 e re s u l ts reported above . 
The vari o u s  regres s i ons  expres s i ng the re l at i o n s h i p  between  wee k l y  
concentrati o n  of  DOC and FPOC  and rat i o  DOC/FPOC d i s c harge by season  are 
s hown i n  Tab l e  54 . For two seaso n s , fa l l and wi nter , the forms of  re­
gres s i on for DOC g i v i ng best  fi t were the same ( norma l ) as  tho se for the 
total data set and yearly data . 
S l ope for DOC concentrat i o n  for fa l l  for the normal  regre s s i on was l es s  
than that for F POC  co ncentrat i o n  ( 0 . 02 v s  0 . 09 ) , b u t  greater than that 
for DOC for wi nter ( 0 . 005 ) , wi th the l atter bare l y  s i gn i f i cant ( P r > T = 
0 . 05 ) .  
For  two seasons  ( spri ng and s ummer )  there was no form o f  the regre s­
s i on y i e l d i ng s l opes  s i gn i f i cant l y  d i fferent from zero for  DOC  or rat i o 
DOC/FPO C , i ndi cat i ng that , o n  a wee k l y  bas i s ,  no  s i gn i f i cant port i o n  of  
the  vari ati ons  of  DOC  concentrat i o n  or  the rati o of  DOC/FPOC was ex-
p l ai ned by d i scharge for spri ng and s ummer .  Th i s  was probab l y  due to 
the fact that sma l l storm events had a p roporti ona l l y  greater effect o n  
week l y  D O C  concentrati on when canopy was present , but  had l i tt l e effect 
on  di s c harge . Thus , s ome wee ks wi th sma 1 1  i ncreases  i n  di sc harge had 
e l evated DOC conce ntrat i o n s . 
S ummer  and wi nter data for F POC  concentrati o n  were best  exp l a i ned 
w i th the normal regres s i on ( r2 va l ues  of 0 . 41 and 0 . 56 ,  respecti ve ly ) . 
Tab l e  54 . R e s u l ts of Regre s s i on Ana lyses  fo r Re l at i o n s h i p  of  We i g hted Wee k l y  Concentrat i o n s  of  DOC and  
FPOC and Wei ghted Wee k ly  Rati o DOC/ F POC  to Wee k l y  D i s c harge i n  the  We s t  Fork  o f  Wal ker 
Branch for January 1973 through August 1974 ( Data Sorted by Seas o n ) .  
Dependent  
Va ri ab l e  
C o n e  DOC ( mg/1 ) 
Cone  FPOC  ( mg/ 1 )  
C o n e  DOC/Cone  FPOC  
Log  Cone  DOC ( mg/1 )  
L o g  C o n e  F POC  ( mg/1)  
Log  ( Co n e  DOC/Cone  FPOC ) 
Log  Cone  DOC ( mg/1 ) 
Log C o n e  FPOC  ( mg/1)  
Log  ( Co n e  DOC/Cone  FPOC )  
Cone  DOC  ( mg/1)  
Cone  FPO C  ( mg/ 1 )  
C o n e  DOC/Cone  F POC  
Log  Cone  DOC ( mg/1)  
Log  Cone  F POC  ( mg/1)  
Log  ( Co n e  DOC/C o n e  FPOC ) 
Log  C o n e  DOC ( mg/1)  
L og  Cone  FPO C  ( mg/1)  
I ndependent 
Vari ab l e  
D i scharge ( m� x 10� ) 
D i scharge ( m3 x 10 3 ) D i scharge (m  x 10 ) 
D i sc harge ( m� x 10� ) 
D i sc harge ( m3 x 103 ) D i s c harge ( m  x 10 ) 
Log D i s c harge ( m� ) 
Log D i s charge ( m3 ) Log D i s charge ( m  ) 
D i scharge 
D i scharge 
D i scharge 
D i scharge 
D i scharge 
D i scharge 
3 3 ( m3 x 103 ) ( m3 x 103 ) ( m  x 10 ) 
3 3 ( m3 x 103 ) ( m3 x 103 ) ( m  x 1 0  ) 
3 ( m3 ) 
Season  
F a l l 
F a l l 
F a l l 
F a l l 
F a l l 
F a l l 
F a l l 
F a l l 
F a l l 





W i nter 
r2 
0 . 78 
0 . 68 
0 . 30 
0 . 5 2  
0 . 89 
0 . 49 
0 . 37  
0 . 71  
0 . 44 
0 . 16 
0 . 53  
0 . 23 
0 . 10 
0 . 5 6  
0 . 3 0  
I ntercept 
E s t i mate 
0 . 36 
- 0 . 2 1  
1 . 98 
- 0 . 97 
- 1 . 60  
0 . 63 
- 3 . 90  
- 8 . 04 
4 . 14 
0 . 2 6  
- 0 . 08 
1 .  6 9  
- 1 . 40 
- 1 . 9 2  
0 . 52  
- 3 . 05  
- 8 . 50 
P r>T  
0 . 0009 
0 . 6146 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0053  
0 . 0120 
0 . 0001 
0 . 0094 
0 . 0001 
0 . 4560 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0042 
S l ope 
E s t i mate 
0 . 02 
0 . 09 
0 . 0 3  
0 . 03 
0 . 05 
0 . 0 3  
0 . 37  
0 . 81 
- 0 . 44 
0 . 01 
0 . 02 
0 . 02 
0 . 01 
0 . 04 
0 . 02 
0 . 20 
0 . 7 5 
P r> T  
0 . 0001 
0 . 0005 
0 . 0520  
0 . 0053  
0 . 0001 
0 . 0081 
0 . 0283 
0 . 0003 
0 . 0314 
0 . 0407 
0 . 0001 
0 . 0127 
0 . 1083 
0 . 0001 
0 . 0036  
0 . 3 049 
0 . 0003 
Log ( Co ne DOC/Cone  FPO C )  
Log D i s c ha rge 
Log D i s ch arge 
Log D i s charge 
( m3 ) ( m  ) 
W i nter 
Wi nter 
Wi nter 
0 . 04 
0 . 43 
0 . 003  5 . 45 
0 . 1032 
0 . 0001 
0 . 0028 - 0 . 56  0 .  0013  w 
� 
0 
Ta b l e  54 
Dependent  
Var i ab l e  
( C o n t i nued ) 
C o n e  DOC ( mg/1)  
Cone  FPOC  ( mg/1 )  
C o n e  DOC/Co n e  F POC 
Log  Cone DOC ( mg/1 ) 
Log Cone  F POC ( mg/1)  
Log  ( Co ne  DOC/Cone  FPOC ) 
Log  Cone  DOC (mg/1)  
Log  Cone  F POC  ( mg/1)  
Log  ( Co n e  DOC/Cone  FPOC ) 
C o n e  DOC  ( mg/1 ) 
C o n e  F POC  ( mg/1 )  
C o n e  DOC/Cone  F POC  
Log  Cone  DOC ( mg/1 ) 
Log  Cone  F POC ( mg/1)  
Log  ( Co ne  DOC/Cone  FPOC ) 
Log  Cone  DOC ( mg/1 ) 
Log  Cone  FPOC  ( mg/1)  
Log  ( Co n e  DOC/Cone  FPOC ) 
I ndependent  
Var i a b l e 
D i scharge  ( m� x 10� ) 
D i scharge ( m3 x 10 3 ) D i scharge ( m  x 10 ) 
D i scharge (m� x 10� ) 
D i scharge ( m3 x 103 ) D i sc harge ( m  x 10 ) 
Log D i s c harge (m� ) 
Log D i s c harge ( m3 ) Log D i s c harge (m  ) 
D i scharge ( m� x 10� ) 
D i sch arge ( m3 x 103 ) D i scharge ( m  x 10 ) 
D i sc harge ( m� x 10� ) 
D i scharge ( m3 x 103 ) D i scharge ( m  x 10 ) 
Log D i s c harge ( m� ) 
Log D i s charge C m3 ) Log D i s charge ( m  ) 
Season  
Spr i n g  
Spr i n g  
Spr i ng 
Spr i ng  
Spr i ng  
Spri n g  
Spr i ng 
Spr i ng  








S umme r 
S umme r 
r2 
0 . 15 
0 . 12 
0 . 08 
0 . 12 
0 . 22 
0 . 11 
0 . 12 
0 . 18 
0 . 06 
0 . 14 
0 . 41 
0 . 04 
0 . 07 
0 . 28 
0 . 03  
0 . 03 
0 . 24 
0 . 06 
I nte rcept  
E s t i mate 
0 . 21 
0 . 10 
1 .  47 
- 1 . 47 
- 1 . 84 
0 . 37 
- 4 . 24 
- 6 . 3 1  
2 . 06 
0 . 22 
0 . 12 
1 .  5 3  
- 1 . 40 
- 1 . 75  
0 . 36 
- 3 . 06 
- 6 . 06 
3 . 00 
Pr>T 
0 . 0248 
0 . 6240 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0481 
0 . 0195 
0 . 0094 
0 . 1962 
0 . 0101 
0 . 0109 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 1166 
0 . 2718 
0 . 0046 
0 . 2295  
S l ope 
E s t i mate 
0 . 01 
0 . 03  
0 . 02 
0 . 03 
0 . 0 5  
0 . 02 
0 . 34 
0 . 55 
0 . 3 0  
0 . 03  
0 . 30 
0 . 06 
0 . 06 
0 . 10 
0 . 04 
0 . 23 
0 . 57 
- 0 . 34 
P r> T  
0 . 0521  
0 . 0853  
0 . 1594 
0 . 0829 
0 . 0153  
0 . 0987 
0 . 0814 
0 . 0 3 31 
0 . 2179 
0 . 0810 
0 .  0013 
0 . 3612  
0 . 2435  
0 . 0112 
0 . 4320 
0 . 4851  
0 .  0217 
0 . 2 595  
w \.0 
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The s l ope  for s ummer ( 0 . 30 )  was an  order of magn i tude greater than  i n  
w i nter ( 0 . 02 ) .  
Best  fi ts  for the fal l ( r2 = 0 . 89 ) and spr i ng ( r2 = 0 . 2 2 )  data we re 
found wi th the semi l ogari thmi c regres s i on s  for conce ntrat i o n  of FPOC , 
wi th both seasons  wi th s i m i l ar s l opes ( 0 . 05 ) .  The bette r fi t i n  the 
autumn data was due to the greater i nf l uence of  l arge f l ows i n  fal l and 
wi nte r ,  and l es s  confound i ng wi th h i gh FPOC concentrati ons  at l ower 
f l ows (wi th peak  F POC  concentrat i on  not nece s s ari l y  c o i nc i d i ng wi th peak  
d i scharge for the parti c u l ar  s torm events ) .  
For  the fal l and wi nter data , the rati o DOC/FPOC vs  d i sc harge was 
best  exp l a i ned  by the semi l ogari thmi c regres s i on wi th  r2 val ues  of 0 . 49 
and 0 . 30 ,  respect i ve l y .  S l ope for fal l ( - 0 . 0 3 )  was s teeper than for 
w i nter ( 0 . 02 ) , i nd i cat i ng the great i mportance of  the h i gh f l ows i n  
autumn o n  the rat i o .  
Regres s i on Ana l yse s  of the  Re l at i o n  of  Wee kl y  Output of  DOC and FPOC 
and Wee k l y  D i s charge 
I n  contrast to the s i tuati on  for concentrat i o n  o f  o rgan i c  carbon , a 
l arge porti o n  of  the vari ab i l i ty of  the o utput of DOC and F POC  was ex­
p l ai ned by regres s i ng the wee k ly  o utput ( ca l c u l ated from we i ghted wee k l y  
concentrat i ons ) on  t h e  wee kl y  d i scharge . Three forms of  regre s s i on were 
te sted ; re s u l ts are shown i n  Tab l e  55  for the enti re s tudy peri od . Note 
that the u n i ts for both output ( kg or g) and d i s c harge (m3 or  m3 x 10 ) 
vary from form to form . 
Best  f i ts  for o utput based o n  a l l data comb i ned were wi th the seml ­
l ogri thmi c regres s i ons  for both DOC ( r2 = 0 . 7 5 )  and FPOC ( r2 = 0 . 83 ) . 
Tab l e  5 5 .  R e s u l ts  of  Regres s i o n A na l ys e s  for Re l at i o n s h i p  o f  We i gh ted  Wee k l y  Outputs  o f  DOC and FPOC  t o  
Wee k l y  D i s charge i n  the  We s t  F o r k  o f  Wa l ke r B ranch  fo r J anuary 1973 through  August  1974 . 
I ntercept S l ope  
Dependent  I ndependent 2 Var i ab l e  Vari ab l e  r E s t i mate P r>T  E s t i mate P r> T  
O utput  DOC ( kg )  D i s c harge ( m3 x 103 ) 0 . 64 - 4 . 91  0 . 0002 0 . 94 0 . 0001  
O utput  FPOC  ( kg )  D i s c ha rge ( m3 x 103 ) 0 . 41 - 18 . 58 0 . 0009 2 . 52 0 . 0001  
Log Output  DOC ( g )  D i s charge  ( m3 x 103 ) 0 . 83 7 . 05 0 . 0001 0 . 08 0 . 0001  
Log  O utput FPOC  ( g )  D i s c harge ( m3 x 103 ) 0 .  74 6 . 65 0 . 0001 0 . 10 0 . 0001  
Log  O utp ut  DOC ( g )  Log D i s c harge ( m3 ) 0 . 74 - 2 . 22 0 . 0010 1 . 13 0 . 0001  
Log O utput  FPOC  ( g )  Log D i s c harge (m3 ) 0 . 78 - 4 . 85  0 . 0001 1 .  40 0 . 0001  
w t.D w 
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S l ope for FPOC was 0 . 01 ,  g reate r than that for DOC ( 0 . 08) i ndi cat i ng  
that o utp ut of  DOC i ncreased at  a s l owe r rate than o utp ut of FPOC  as  
d i scharge i nc rease d .  Thi s s l ope d i fference was probab l y  re l ated to data 
from l arger sto rms , where F POC  became much more i mportant than DOC . 
Res u l ts of  the regres s i ons  expre s s i ng the re l at i o n s h i  p between  
wee k l y  o utput of  DOC and F POC by  year  are s hown i n  Tab l e  56 .  For  DOC , 
the sem i l ogari thmi c and l ogar i thm i c  re l at i o n s h i p s  d i d  not s how apprec i ­
ab l e  i mprovement o f  fi t as compared to the normal  regres s i on s  for DOC , 
wh i c h  had r2 va l ues  o f  0 . 74 and 0 . 80 for 1973 and 1974 , respect i ve l y , 
wi th the  s l ope for 1973 much s teeper ( 1 . 17 v s  0 . 46 ) , due  p r i mar i l y  to 
the fact that the s ummer of  1973 was wette r ,  y i e l d i ng n umero us  sma l l to 
medi um- s i zed thunderstorms wh i ch produced h i gh concentrat i ons  of both 
DOC and FPOC i n  s treamwater and h i gh output per un i t  vo l ume of d i s c harge . 
The better fi t for FPOC was probab l y  due to the effects of l arge s to rm 
events . 
S l opes for o utp ut of  DOC for the normal regres s i o n s  were l e s s  than 
those  for FPOC for e i ther  year ( 3 . 28 and 0 . 97 for 1973 and for 1974 , 
respecti ve l y ) . For  FPOC o utputs , the 1973 and 1974 data were fi t best  
wi th the semi l ogari thmi c re l at i ons h i p ,  wi th r2 val ues  of  0 . 82 and 0 . 90 ,  
respect i ve l y ,  and wi th s l opes  s i m i l ar for the two years ( 0 . 01) . 
For  o utput  of  DOC and FPOC  vs  d i scharge by seaso n , res u l ts of the 
vari o u s  regre s s i on ana lyses  are s hown i n  Tab l e  57 . For  outp ut of  DOC , 
best  fi t dur i ng a l l season s  except spri ng  was wi th the normal regres s i o n , 
w i th r2 va l ues  o f  0 . 95 ,  0 . 80 ,  and 0 . 85 for fal l ,  s umme r ,  and wi nter , re-
specti v e l y .  For spr i ng , the fi t was s l i ght ly  better wi th the semi l oga­
r i thm i c  regres s i on ( r2 = 0 . 6 5 )  a l though the normal fo rm was sat i s factory 
Tab l e  5 6 .  Re s u l ts o f  Regres s i on Ana l ys e s  for Re l at i o n s h i p  of  We i ghted Wee k l y  O utputs  of  DOC and  
F POC  to  Wee k ly  D i s charge i n  the  West Fork  of  Wal ke r  Branch  fo r January 1973 through  
August  1974 ( Data Sorted  by Year ) . 
Dependent  
Var i ab l e 
Output  DOC ( kg )  
O utput FPOC  ( kg )  
Log Output  DOC ( g )  
Log O utput  FPOC  ( g )  
L o g  O utput DOC ( g )  
Log O utput FPOC  ( g )  
O utput D O C  ( kg )  
O utp ut  FPOC  ( kg )  
Log  O utput  DOC ( g )  
Log Output  FPOC  ( g )  
Log  O utput DOC ( g )  
L o g  O utput  F PO C  ( g )  
I ndependent  
Var i ab l e  
D i s charge ( m� x 10� ) 
D i s c ha rge ( m  x 10 ) 
D i s c harge ( m� x 10� ) 
D i sc h arge ( m  x 10 ) 
Log D i s c harge ( m� ) 
Log D i s c harge (m  ) 
D i s c ha rge ( m� x 10� ) 
D i s c h arge ( m  x 10 ) 
D i s c harge ( m� x 10� ) 
D i sc harge ( m  x 10 ) 
Log D i s c harge ( m� ) 















0 . 74 
0 . 50 
0 . 74 
0 . 82 
0 . 79 
0 . 7 9  
0 . 80 
0 . 46 
0 . 84 
0 . 90 
0 . 7 9  
0 . 86 
I ntercept  
E s t i mate 
- 5 . 87 
- 2 3 . 04 
7 . 20 
6 . 76 
- 2 . 9 5  
- 5 . 67 
- 1 . 76 
- 6 . 46 
6 . 42 
6 . 49 
- 1 . 38 
- 3 . 84 
P r> T  
0 . 0010 
0 . 0051 
0 . 0001 
0 . 0001 
0 . 0007 
0 . 0001 
0 . 0108 
0 . 0401 
0 . 0001 
0 . 0001 
0 . 1022 
0 . 0001 
S l ope  
E s t i mate 
1 . 17 
3 . 28 
0 . 07 
0 . 10 
1 .  2 3  
1 .  51  
0 . 46 
0 . 98 
0 . 08 
1 . 10 
1 . 01 
1 . 27 
P r> T  
0 . 0001  
0 . 0001 
0 . 0001  
0 . 0001 
0 . 0001 
0 . 0001  
0 . 0001  
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001  
w 1..!:::> (.]1 
Tab l e  57 Re s u l ts o f  Regres s i o n Ana l ys e s  for Re l at i o ns h i p o f  We i ghted Wee k l y  O u tputs o f  DOC and FPOC 
to  Wee k ly  D i sc harge i n  the  We s t  F o r k  of  Wa l ke r  B ranch  for  January 1973 through August  1974 
( Data Sorted by Seaso n ) .  
Dependent  
Var i ab l e 
O utput  DOC ( kg )  
O utput  FPOC  ( kg )  
Log  O utput DOC ( g )  
Log  O utput F PO C  ( g )  
Log O utput DOC ( g )  
Log O utput FPOC  ( g )  
O utput  DOC ( kg )  
O utput FPOC  ( kg )  
Log  O utput DOC ( g )  
Log O utput F PO C  ( g )  
Log O utput  DOC ( g )  
Log  O utput F PO C  ( g )  
I ndependent 
Var i ab l e  
D i scharge ( m� x 10� ) 
D i scharge  ( m  x 10 ) 
D i scharge ( m� x 10� ) 
D i s charge ( m  x 10  ) 
Log D i s c harge ( m� ) 
Log D i s c harge ( m  ) 
D i scharge ( m� x 10� ) 
D i sc harge ( m  x 10  ) 
D i s charge ( m� x 10� ) 
D i scharge ( m  x 10 ) 
Log D i s c harge ( m� ) 
Log D i s c harge ( m  ) 
Season  
F a l l 
F a l l 
F a l l 
F a l l 
F a l l 
Fa l l 
W i nter 
\-l i nter 





0 . 95  
0 . 69 
0 . 91 
0 . 97 
0 . 89 
0 . 9 3 
0 . 85 
0 . 7 1  
0 . 69 
0 . 85 
0 . 63  
0 . 81 
I ntercept 
E s t i mate 
- 6 . 29  
- 25 . 47 
7 . 07 
6 . 44 
- 3 . 90  
- 8 . 04 
- 4 . 58 
- 18 . 34 
7 . 52 
7 . 00 
- 3 . 05 
- 8 . 50 
P r>T  
0 . 0256  
0 .  2765  
0 . 0001 
0 . 0001 
0 . 0120 
0 . 000 1 
0 . 0012 
0 . 0008 
0 . 0001 
0 . 0001 
0 . 1032 
0 . 0001 
S l ope 
E s t i mate 
1. 7 3  
5 . 24 
0 . 08 
0 . 10 
1 .  37  
1 .  81 
0 . 64 
1 .  59  
0 . 05 
0 . 08 
1 . 195 
1 .  750 
P r>T  
0 . 0001 
0 . 0005 
0 . 0001  
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0001 
w <.0 (J) 
Tab l e  57  
Dependent  
Var i ab l e  
( Cont i nued)  
O utput DOC ( kg )  
O utput  FPOC  ( kg )  
L o g  O utput D O C  ( g )  
L o g  O utp ut F P O C  ( g) 
Log O utput DOC ( g )  
Log  O utput FPOC  ( g )  
O utp ut DOC ( kg )  
O utput FPOC  ( kg )  
L o g  O utput DOC ( g )  
Log O utput FPOC  ( g )  
Log O utput DOC ( g )  
Log O utput FPOC  ( g ) 
I ndependent 
Var i ab l e  
D i scharge  ( m� x 10� ) 
D i scharge  ( m  x 10 ) 
D i scharge  ( m� x 10� ) 
D i scharge (m  x 10 ) 
Log D i sc harge ( m� ) 
Log D i s charge ( m  ) 
D i scharge ( m� x 10� ) 
D i scharge ( m  x 10 ) 
D i scharge ( m� x 10� ) 
D i scharge ( m  x 10 ) 
Log D i s c harge ( m� ) 
Log D i s c harge ( m  ) 
Seas o n  
Spr i ng  
Spri ng  
Spr i ng  
Spr i ng  
Spr i ng  
Spr i ng  
S ummer 






0 . 51 
0 . 38 
0 . 65 
0 . 66 
0 . 69  
0 . 63  
0 . 80 
0 . 91 
0 . 51 
0 . 73 
0 . 42 
0 . 70 
I ntercept 
E s t i mate 
- 2 . 27 
- 5 . 18 
6 . 80 
6 . 43 
-4 . 24 
- 6 . 3 1  
- 1 . 55  
- 1 . 56  
6 . 22 
5 . 87 
- 3 . 06 
- 6 . 06  
Pr>T  
0 . 1546 
0 . 1145 
0 . 0001 
0 . 0001 
0 . 0195 
0 . 0094 
0 . 0004 
0 . 0001 
0 . 0001 
0 . 0001 
0 .  2718 
0 . 0046 
S l ope  
E st i mate 
0 . 61 
0 . 96 
0 . 10 
0 . 10 
1 .  34 
1. 55 
0 . 74 
0 . 68 
0 . 20 
0 . 30 
1 .  2 3  
1 .  57 
Pr> T 
0 . 0001 
0 . 0008 
0 . 0001  
0 . 0001 
0 . 0001 
0 . 0001 
0 . 0 001  
0 . 0001 
0 . 0002 
0 . 0001 
0 . 0012 
0 . 0001 
w '-0 '-J 
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2 ( r  = 0 . 51 ) . For  the norma l regre s s i o n s , the s teepest  s l ope was found  
dur i ng  fal l ( 1 . 7 3 ) , wh i l e  for the  other seasons , s l opes  we re s i m i l ar 
( 0 . 61 to 0 . 74)  and l es s  than o ne , i nd i cati ng that o utput o f  DOC was 
i ncreas i ng at a s l ower rate than d i s charge . The l arger s l opes  for fal l 
were pri mar i l y  the res u l t of  l arge storms i n  November and  D ecember 1973 , 
for wh i ch wee kl y  o utput  of DOC was pos i t i ve l y  corre l ated wi th d i scharge . 
For  F POC  o utputs , three  seasons  ( fa l l ,  s p r i ng , and  wi nter)  s how the 
s emi l ogar i thmi c regre s s i o n  a s  g i v i ng best fi t ( r2 v a l ues  of  0 . 97 ,  0 . 66 ,  
a nd  0 . 85 for fa l l ,  spr i ng , and wi nter , respect i ve l y ) . S l opes were 
s i mi l ar for fal l and spr i ng  ( 0 . 10 ) , greater than those  i n  wi nter ( 0 . 08) , 
but  l es s  than  those  i n  s ummer  ( 0 . 3 0 ) , where a s at i s facto ry s emi l ogari th­
m i c  re l at i o ns h i p  was a l s o  seen  ( r2 = 0 . 7 3 ) .  B e st  f i t for s ummer was 
w i th normal  form ( r2 = 0 . 91 ) . The  s l op e  a s soc i ated wi th  s ummer for F POC  
o utput ( 0 . 68)  was  the smal l es t  for a l l the normal  regre s s i on s  for the 
four seasons  for F PO C , due  to the general  l ac k  o f  s i gni  f i  cant s torm 
event s  dur i ng  the s ummer wh i ch wou l d  i nf l uence wee k l y  d i s c harge . T h i s 
y i e l ded many d i fferent outputs , both h i gh and l ow ,  at re l at i ve l y  the 
s ame d i s c harge . A l s o , a s  s ummer proceeded , ba sef l ows dec l i ned but 
throughfa l l concentrat i ons  i ncreased , g i v i ng a trend for dec l i n i ng d i s-
c harge b ut i nc reas i ng concentrat i o n s  ( and hence , o utputs  o n  a u n i t  
v o l ume bas i s )  espec i a l l y  i n  the smal l e s t  s torms . 
Dynam i c s  o f  DOC and F POC  i n  Streamfl ow Based o n  We i ghted Wee k l y  
C oncentrat i o n s  
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The we i ghted average wee k l y  concentrat i o n s  and  wee k l y  o utputs of 
DOC and F POC , a l o ng  wi th d i s charge , are p l otted i n  F i gures  1 00 and 1 01 , 
respecti ve l y .  H i ghest  wee k l y  concentrati ons  occ urred d ur i ng  the forty­
e i ghth wee k  o f  1973 , the wee k  i n  wh i ch the  storm w i t h  l arges t  peak f l ow 
of  the s tudy per i od  occurred . Wei ghted week l y conce ntrat i o n s  were 1 . 87 
mg/1 fo r DOC and  7 . 45 mg/1 for FPOC , ( total  9 . 3 2  mg/1 ) .  The  l ow rat i o 
( 0 . 2 5 )  of  DOC to F PO C  concentrat i o n  was due to s evera l factors . F i rs t ,  
the storm occu rred soon  afte r peak  l eaf fal l ,  a t i me when  the  s tream was 
we l l  s toc ked wi th organ i c  debri s .  A l s o , throughfa l l concentrat i o n s  
recorded for November were re l at i ve l y  l ow ( 2 . 08 mg/1 a n d  0 . 72 mg/1 for 
DOC and F POC , respecti ve l y ) , i nd i cati ng that the  maj o r i ty o f  the  F PO C  
concentrat i o n  came from wi th i n  t h e  s tream sys tem .  However ,  t h e  c l o s e  
approxi mati on  o f  we i ghted ave rage s treamfl ow concentrat i o n s  to t h o s e  for 
throughfal l ,  comb i ned  wi th the sma l l amount of DOC res i dent i n  the 
stream sys tem , p o i nt to thro ughfa l l a s  be i ng the  maj o r  s ource  of  DOC 
dur i ng  th i s wee k .  Th i s  data best expre s sed  the d i ffere nti a l  behav i or  of 
DOC and FPOC i n  streamfl ow. The rat i o  of DOC/FPOC of 0 . 25 can be com­
pared to the DOC/FPOC rati o of 0 . 86 fo r the f i fty- second  wee k  of  197 3 .  
I n  th i s  l atter case , a s i gn i f i cant  storm event a l s o  occurred , but  s i nce 
the storm of  the  forty-e i ghth wee k  had a l read occurred , was h i ng  the  vast 
majo r i ty of  the part i c u l ate organ i c  materi a l  not  o n l y  out  of  the stre am 
sys tem , b ut a l s o  from the adjacent fore s t  f l oor , there was l i tt l e re serve 
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throughfa l l d ur i ng  maj o r  sto rm events , i ts we i ghted concentrati o n  d i d  
n ot decrease a s  much a s  d i d the concentrati o n  o f  F POC . 
S everal  other compari sons  are pert i nent .  For  the twe l fth wee k  of  
1974 , dur i ng  wh i ch another maj o r  storm event occurred , the rati o o f  DOC 
to F POC  was l ower ( 0 . 31 ) . Th i s  was a per i od  whe n  canopy was not yet 
p re sent , b ut s i gn i fi cant i nputs  of o rgan i c  mater i a l  h ad occured due to 
b l ow- i n  ( see  F i gures  10 and 11 , pages 75 and 76 ) .  Thus , the s tream 
system had been  part i al l y  rep l e n i s hed  wi th parti c u l ate o rgan i c  matte r 
wh i ch i t  s ubsequent ly  exported dur i ng  the h i gh d i s c ha rge event . The 
h i gher  rati o ( c ompared to the s to rm of  Novembe r  2 7 )  was a l s o  due to peak 
d i s charge be i ng  l ower .  
S i m i l ar s i tuati ons  are seen  for 1973 dur i n g  the e l eventh , twenty­
f i rs t ,  and twenty- f i fth wee ks . I n  each case , l arge storm events acti ng  
o n  a s tream system somewhat rep l e n i s hed  wi th FPOC yi e l ded h i gher FPOC 
than DOC concentrati ons  due to the l ac k  of  a reserve stock  of  DOC i n  the 
system . Mai n reserves  o f  DOC i n  the wate rshed system , as i de from that 
contai ned i n  the b i ota , we re found i n  the so i l water/grou ndwater system , 
b u t  as  has been  s hown , o rgan i c carbon  concentrat i ons  were very l ow ,  
b e i ng respons i b l e  for the l ow bas ef l ow concentrat i ons  o f  both DOC and 
FPOC .  
The  one  s umme r wee k  (week  31  of  1973 ) dur i ng  wh i ch a l a rge storm 
event occurred s howed a s i tuati o n  somewhat d i fferent from that for the 
fa l l ,  wi nter and spr i ng  seasons . I t  s hou l d  be  kept i n  m i nd  whe n  l ook i ng 
at  the data of  wee k  31 that th i s storm was much smal l e r than other maj o r  
storms , but  was t h e  l argest  s umme r  storm event of  t h e  study .  Average 
we i ghted concentrat i o n for wee k  31  was 0 . 66  mg/1 for DOC and 0 . 57 mg/ 1 
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for F PO C .  Throughfa l l val ues  for th i s  storm ( See  Tab l e 37 , page 25 3 ) , 
s howed very l ow conce ntrat i o n  of  FPOC ( 1 . 1 8  mg/1 , about  1 6% o f  the total  
organ i c l oad) . Th i s  storm d i d  not exceed the s tream banks , and s i nce 
a nother l arge storm had occurred about two months ear l i er (May 27 ) 
f l us h i ng most  o f  the  spr i ng  l i tterfa l l and b l ow- i n  from the  system , F POC  
concentrat i o ns  i n  stre amfl ow were  l ow ,  y i e l d i ng a conce ntrat i o n  rat i o  of  
of  DOC  to FPOC  o f  l .  1 6  for  the  wee k .  Th i s  was the  on ly  wee k  w i th average 
F POC concentrat i o n s  exceed i ng 0 . 50 mg/ 1 , for wh i ch the rat i o  concentra­
t i o n  DOC to conce ntrat i on F POC  was greater than o n e .  
Wee k l y  average concentrat i o n s , a l ong  w ith  re su l ts o f  ana lyses  of  
the  s torm s eri e s  and  regre s s i o n s  for rat i o concentrati on DOC/concentra­
t i on FPOC , i nd i cated qu i te c l ear ly  that peak d i s c harge favored p ropor­
ti ona l l y  greater concentrati o n s  o f  F PO C , wi th  h i ghest  peak  concentra­
t i ons  genera l l y  ob served dur i ng  s teepest hydrograp h i c  a s ce nt .  
Th i s i ncrease i n  FPOC concentrat i o n s  re l ati ve  t o  D O C  concentrat i o ns 
has been  ob served  i n  other stud i es . Hobb i e  and L i ke ns  ( 1973 ) s tated 
that concentrat i on of FPOC i s  h i gh l y  dependent on s tream d i s c harge rate s 
and recent rai nfa l l event s .  B rooks ( 1970 ) found POC concentrati o n s  i n  
the Brazos R i ver  i n  Texas d i rect l y  re l ated to r i ver  d i s c harge . He s tated 
that DOC concentrat i on i s  far more i ndependent of  s treamf l ow than POC 
c once ntrat i o n .  Whereas DOC concentrati o ns  were general l y  greater dur i ng  
basef l ow , du ri ng  s everal  hydrograp h i c peaks , rati o s  o f  DOC/POC dec reased 
to 0 . 50 and 0 . 25 .  An  i nterest i ng poi nt i n  F i gure 5 from B rooks  ( 1970 ) 
i s  that the  l owes t  rati o ( 0 . 2 5 )  s h own occurred dur i ng  a s harp r i s e  i n  
the hydrograph , the peak be i ng l ower than that of  the p rev i ous  r i s e , 
wh i c h was much l e s s  i nte n s e .  Th i s  conforms we l l  to re s u l ts o f  the 
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present study , where FPOC concentrat i on appeared to be more rel ated to 
i nten s i ty of hydrograph i c  ascent than to abso l ute i nc rease  i n  d i sc harge . 
Ne l s o n  and Scott ( 1962)  found the DOM ( d i s s o l ved and c o l l o i da l )/POM 
rati o to be  two to ten t i mes  greater than the POM l oad at l ow to moderate 
f l ows , and at t i mes  the POM was twi ce  the DOM fracti o n  at h i gh f l ows . 
Webe r  and Moore ( 1967 ) found DOC/POC rat i os of  from 0 . 5 6 : 1 to 11 . 0 : 1 i n  
the L i tt l e M i ami Ri ver  near C i nc i n nati , Oh i o ,  wi th  va l ues  greater than 
5 : 1 occurri ng i n  wi nter duri ng  l ow s treamfl ow ,  and l owest  va l ues  dur i n g  
per i ods of  h i gh runoff .  
Because  of  the very l ow concentrat i ons  of  DOC and FPOC i n  s tream 
wate r under l ow f l ow condi t i o n s  o n  Wal ke r Branch dur i ng  most of  the year , 
rati o� of DOC concentrat i o n  ( or o utput)  to F POC concentrati o n  ( o r  o ut­
put) vari ed  great l y  u nder the s e  f l ow cond i t i ons . 
Basef l  ow co ncentrat i o n s  dur i ng the study year o n  Wal ke r B ranch  
vari ed from 0 .  l mg/ 1 to 0 . 4 mg/ 1 for both DOC  and FPO C , wi th no part i cu­
l ar seasonal  tre nd apparent . These  l ow and re l at i ve l y  i nvari ab l e base­
f l ow concentrat i o n s  were contro l l ed by spri ngfl ow and repre sented 
g roundwate r  contri buti on s .  In v i rtual l y  a l l cases where average we i ghted 
week ly  concentrat i ons  we re greater than th i s ,  a s i gn i f i cant storm event 
occurred . 
The one  except i o n  to th i s  tre nd was seen  duri ng the forty- th i rd to 
forty-s eventh wee ks . Dur i ng  th i s  peri od  DOC basef l ow concentrat i o ns  
were h i gher  than  for  the  rest of the year , varyi ng between  0 . 55 and 0 .  73  
mg/1 . These  i nc reased concentrati ons  were most  a s soc i  a ted wi th the  
l each i ng of o rgan i c  mate r i a l  recent l y  depos i ted i n  the stream system . 
S i nce fl ow rates were genera l l y  at a year ly  l ow ,  no  i nc rease  was seen  i n  
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c once ntrat i o n s  of FPOC . H i ghest  rat i os  of DOC/FPO C  for the study were 
seen  at th i s t i me ( 2 . 0 - 3 . 3 ) .  
F i s her  and L i kens  ( 1 97 2 )  repo rted mean DOM and fi ne POM concentra­
t i ons  of 2 . 34 and 0 . 26 mg/1 , both i nc reas i ng wi th i nc reas i ng d i scharge . 
H i ghest  conce ntrat i o n  of F POM was 3 . 02 mg/1 , recorded duri ng an  i nte nse  
s torm i n  Ju ly  1 969 . For  DOM , F i s he r  ( 1 970 ) found  ranges for  s tream 
water i n  Bear B roo k of 0 .  76 to 7 .  56 mg/1 . 
The fo rty- thi rd wee k  const i tuted the l as t  fu l l wee k  i n  October . 
L i tte rfal l data ( see  F i g ure 6 ,  page ) s howed max i mum l eaf fal l cen­
tered around the fi rst of  November .  Thus  the i nc reases  i n  DOC  c o ncen­
trat i o n  i n  the stream sys tem and the per i od  of  max i mum l eaf fal l co i nc i ­
ded we l l .  
McDowe l l and F i s he r  ( 1 976 ) found DOM from 1 . 02 mg/ 1 to 7 . 25 mg/ 1 o n  
Roar i ng  For k ,  Mas s achusetts for 77 days i n  autumn , wi th h i ghest  nons to rm 
va l ue of  DOM dur i ng peak l i tterfa l l .  We i ghted average DOM concentrat i on  
for the autumn per i od was 2 . 2 mg/1 , s i m i l ar to  that  for the tri butar i e s .  
Grab samp l e s taken  dur i ng th i s  i nterval (wee ks 43 - 47 ) o n  Wal ker 
Branc h under basef l ow condi t i o n s  s h owed cons i derab l e  vari at i o n from day 
to day .  F o r  examp l e ,  a s amp l e taken on  November  6 ,  1 973 had DOC concen­
trati o n  of 0 .  l l  mg/ 1 , wh i l e  ones  taken  o n  November  9 and 1 3  had  DOC con­
c e ntrat i ons  of  1 . 45 and 0 . 85 mg/ 1 , respect i ve l y .  A samp l e taken o n  
November 1 5 ,  1 973  had D O C  concentrat i on of  0 .  2 8  mg/ 1 . Thus , t h e  data 
agai n i nd i c ate a rap i d  response  for DOC cyc l i ng .  Li tte rfa l l was not 
tempora l l y  cons i stent duri ng  the autumn , but var i ed from day to day de­
pendi ng o n  spec i es i nvo l ved and o n  amb i ent meteoro l og i ca l  cond i t i o n s . 
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On Wal ker Branc h , compos i te spr i ngf l ow s amp l e s taken dur i ng  the 
s ame per i o d  (weeks 43 - 47 ) s h owed DOC concentrat i ons  of  0 . 1 0  to 0 . 32 
mg/ 1 ( s ee F i gure 66 , page 288) ,  much l ower than the 0 . 55 to 0 .  73 mg/ 1 
for we i ghted ave rage stream concentrat i o n .  Th i s  i s  further ev i dence 
that the so u rce of  e l evated DOC l eve l s  was wi th i n the s tream i tse l f .  
Another  factor addi ng  to the day t o  day vari ab i l i ty i n  DOC concen­
trati o n s  i n  s tream water duri ng  l eaf fa l l i nv o l ves  the re l at i ve l y  rap i d  
l each i ng o f  l eaf materi a l . Thomas ( 1 97 0 ) , who attri b uted we i ght l os s e s  
o f  l eaves o n  l and o n  Wal ker Branch  waters hed duri ng  t h e  fi rst  e i ght wee ks 
mai n l y  to l eac h i ng o f  water- s o l ub l e  mater i a l , confi rmed these  l each i ng 
l os s e s  i n  l abo ratory streams u s i ng spri ng water  at l 5° C , where the per­
cent l eached i n  24 hours was 2 5 . 0% fo r Ace r ,  24 . 0% for L i r i odendro n , and 
3 . 7% for Querc u s . An add i t i ona l  24 hours  removed l es s  than 1 %  of  the 
we i ght  from a l l spec i e s . 
Other i nvest i gators wo rki ng o n  stream systems have noted s i m i l ar 
rap i d  respo n s e .  Egg l i s haw ( 1969)  noted that l eaves c o l l ected from beech  
trees  i n  September  l os t  1 2 . 7% o f  the i r dry we i ght i n  24 hours of  l each­
; ng  i n  a 1 abo ratory stream . McConne l l  ( 1968) reported that , i n  ar i d  
regi ons , fal l e n l eaves remai ned chemi ca l l y  preserved dur i ng  the wi nte r 
and spri ng seaso ns , duri ng wh i c h t i me they were red i stri b uted by wi nds , 
accumu l at i ng i n  dry water courses . Wi th the s udden onset of  the rai ny 
season  i n  J u l y , the f i rst two or  three  f l oods of the season  carri ed most 
of the accumu l ated waters hed l i tter i nto the i mpoundments . He reported 
s i x- hour  l each i ng rate s (24-25°C)  of l .  56% ( o f  total dry we i ght ) for 
carbohydrates i n  oak l eaves , i ncreas i ng to 3 . 72% after 24 hours . No  
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further i ncrease was seen . For  pheno l i c s ,  the s i x- hour  val ue  was 0 . 56% , 
i ncreas i ng to 1 . 50% after 24 hours . 
S ube rkropp et a l . ( 1 976)  found that we i ght l os s  was more rap i d  for 
p i gnut h i c kory ( Carya gl abra) than whi te oak (Quercu s  a l b a )  i n  a Mi c h i ­
gan s tream . We i ght l os s  was rap i d  duri ng  the i n i t i a l two wee ks for 
h i c kory ( 1 8 . 4%)  and consti tuted a l arge port i o n  of  the total reduc i ng 
s ugar and p o l ypheno l  l os s .  S i nce these  forms are among  the most s o l ub l e  
const i tuents of  l eave s , l each i ng was p robab l y  respon s i b l e .  
Petersen  and Cummi ns  ( 1 974) found  rap i d  we i ght l os s  ( l each i ng)  of  
l eave s  of  s everal  spec i e s of  fore s t  trees i n  a M i c h i gan  s tream , wi th 
wh i te oak  the l owes t  ( 5 .  1 6%) , wh i l e  Sa l i x  l uc i da ( 2 2 . 74%) and Cornus  
( 27 . 20%) were h i ghest .  Carya gl abra was a l s o  l ow ,  l os i ng 1 0 . 37% of  the 
dry we i ght i n  24 hours . Compari ng the l each i ng rate s at three tempe ra­
ture s  (4° C , 8°C , and l 7° C ) , they found no  s i gn i f i cant d i fferences . 
McDowe l l and F i s her ( 1 976 )  found rap i d  l each i ng i n  Roar i ng For k ,  
Massachusetts fo r autumn- s hed l eaves , wi th beech  s l owe st  ( after three 
days , 3% l eached ) , pos s i b l y  due to the tough cuti c l e .  They reported th i s 
a s  c l o s e  to the va l ue of 3 . 4% fo und  by Sai to ( 1957 )  for l each i ng of  beech  
l eave s  i n  co l d water .  For  gray b i rc h  l eaves and  map l e l eave s , McDowe l l 
and F i sher  ( 1 976 )  found that 1 9% and 22% ,  respect i ve l y ,  were l eached 
afte r three  days . These  va l ues are s i m i l ar to those  reported by Gosz  et 
a l . ( 1 973 )  of 1 5% for ye l l ow b i rc h  and s ugar map l e .  I n  l aboratory ex­
peri ments , the 24- hour l each i ng rate was 1 0% for gray b i rch (McDowe l l 
and F i s her  1 976 ) .  Hayden ( 1 973 ) reported 23% l o s s  from Acer saccharum 
afte r 24 hours i n  a l aboratory s tream.  
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Not o n l y  are l each i ng  rates rap i d ,  but the proc e s s  i s  further com­
p l i cated by uptake of  the re l eased  organ i cs by s tream ( benth i c ) m i cro­
f l ora .  Bretthauer ( 1 97 1 ) noted that  pepti des and ami no  aci ds  are water­
s o l u b l e and are was hed  out of autumn- s hed  l eaves very qu i c k l y .  D i sap­
p earance of  the l eached ami no ac i ds was rap i d ,  w i th 75% gone after one  
wee k  and 90% gone  after f i ve wee ks . S i m i l ar decompos i t i on rates have 
been  s hown by Brehm ( 1 967 )  and Schurmann ( 1 964)  i n  l akes .  Wetze l  and 
Manny ( 1 972 ) , who l eached h i c kory and map l e l eaves i n  exper i mental  
s treams , fou nd that rap i d  uptake of  l eaf l eachate occ urred.  They ob­
s e rved rap i d l each i ng of DOC , wi th  maxi mum concentrati ons  of  35 . 6  mg 
c arbon/ l i te r  30 hours afte r i ntroducti o n .  Bacte r i a l  popu l ati o ns respon­
ded q u i c kl y  (wi th i n  48 hours ) ,  wi th a l most a two-th i rds reduct i o n i n  DOC 
duri ng the f i rst  80 hours of  the exper i ment .  They reported 0 . 58 mg/ 1 /hr  
uptake for DOM i n  the i r  arti f i c i a l s tream . They a l so  s howed that  DOM 
upta ke by decomposers  had  two p hases , correspond i ng  to  a l ab i l e  fract i o n  
( hal fl i fe of  two days ) and a re fractory component  (wi th a ha l f- l i fe o f  
8 0  days ) ,  wi th 20% o f  t h e  l eac hate b e i ng re fractory .  These  wo rkers 
attri buted the uptake to bacter i a i n  the water co l umn , not o n  the s ub­
s trate . 
F i s her  and L i ken s  ( 1 973 )  ca l c u l ated that i nput  of  DOM i n  Bear 
B roo k ,  New Hamp s h i re equa l ed export , i nd i cati ng that DOM uptake i n  the 
s tream was equal  to DOM re l eased  i n  the stream by l each i ng of  l i tte r .  
Barl  ocher  and Kendri c k  ( 1973 ) rei te rated t h e  fi ndi ngs of S l  adec kova 
( 1 96 3 )  that , fo r many fungi , organ i c  materi a l  s erves  a s  effecti ve s ub­
strate for attachment , wi th mo st  nutri ents comi ng from the water c o l umn 
( d i s s o l ved ) . Howarth and F i s her  ( 1 976 )  reported that mi crobes a s soc i a-
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ted wi th the s tream s ubstrate can remove apprec i ab l e quanti t i es of DOM 
from the water c o l umn . Hynes  et al ( 1 974)  reported o n  l eaf l eac hate up­
take stud i es  i n  a smal l hardwater s tream i n  Ontar i o .  Steri l e  l eachates 
of s ugar map l e were added to the stream over a 20 m i n ute per i o d , rai s i ng 
DOM concentrat i o n  o f  the water f rom 4 to 40 mg/ 1 . They s amp l ed down­
stream over a l ong  peri od  of t i me , and the i r res u l t s  s howed that up to 
75% of the added l eachate d i s appeared from the water co l umn w ith i n one  
hour  and a d i s tance of  30  meters . Other  l eachates s howed the  same 
effects . 
McDowe l l and F i s her  ( 1 976 )  found , for the pe r i od September 1 6  to 
November  9 ,  1 974 , that DOM exported i n  excess  of hydro l og i c  i nput  was 
o n ly  1 8% ( refractory)  of total i nput  from l eaf l each i ng .  Duri ng the 
s tudy p e r i od , DOM uptake by the s tream system was l .  l mg/1 , wi th  maxi mum 
uptake at 3 . 5  mg/ 1 duri ng the peak  l i tterfa l l per i od , or 88 mg/ 1 /hr .  
DOM  uptake duri ng  the  autumn was 53  mg/m2 . They fo und , for  s everal  of  
the autumn c o l l ect i on peri ods , that  i nput  of  DOM  exceeded o utput due  to  
uptake o f  DOM  by the benth i c  bacteri a ,  wi th DOM  uptake rangi ng from 1%  
to  57% o f  total DOM  i nput and  6% to 1 1 7% o f  l eac hate i nput .  For  the 
e nti re a utumn season , DOM upta ke was equ i va l ent to 33% of  total  DOM 
i nput and 77% of l eachate re l eas e .  For  DOM , 58% of the i nput occurred 
by hydro l og i c  paths and 42% was re l eased  i n  the s tream as  l eachate.  
Loc k  and Hynes  ( 1 976) , us i ng map l e l eaf  l eac hate i n  Speed R i ver 
( O ntari o )  water wi th amb i ent DOC conce ntrati o ns o f  1 5- 20 mg/ 1 , found 
that over four  days the conce ntrati o n  of  DOC dropped a s i gn i f i cant 
amount ( 80%) due to part i c l e format i o n .  Us i ng we l l  wate r ( DOC  c oncen­
trat i o n  3-4 mg/1 ) adj usted for hardnes s ,  a 20% l o s s  of  DOC occ urred the 
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f i rst day ( s i gn i f i cant ly  d i fferent from the contro l ) ,  wh i l e  l i tt l e fur-
ther change was s ee n .  I nd i cat i ons  were for greater part i c l e format i on 
e ffect u s i ng natural  waters  wi th l ow amb i ent DOC . N o  exp l anati o n  for 
t h i s was g i ve n .  No  greater uptake e ffects were seen for October as  
c ompared to J u l y .  They found  that when  l eachates we re added to sed i ment 
cores , s i gn i f i ca nt c hanges occurred i n  DOM l eve l s ,  fa l l i ng to 1 5% of  the 
i n i t i a l  l eve l  i n  one  day and 2% by the second day .  
I n  th i s  regard , i t  i s  pert i nent t o  note the res u l ts obtai ned by 
N e l son  et a l . ( 1 969 )  and E l wood and N e l son  ( 1 972) , where rap i d  uptake of  
r e l eased P32  by the benth i c  m i c rof l o ra was see n .  I n  these  stud i es h i gh­
est stand i ng c rops  of  m i c rof l ora were found i n  autumn afte r l eaf fa l l , 
due to the exc e s s  s ubstrate prov i ded by the  a l l ochthonous  o rgan i c  
materi a l . They s howed that very l i tt l e P32 was take n up by fre s h l y  
fa l l e n l eaves , wi th t h e  P32  concentrat i o n  be i ng  most dependent on  l ength 
of ti me the l eaves had been i n  the creek .  Other stud i es (Ba l l and 
Hooper 1 963 , Garder and S ku l berg 1 96 6 )  have s hown s i m i l ar phenomena , 
i nc l ud i ng the observat i on that uptake by i no rgan i c  s e d i ments i s  mi nor  
c ompared to  that  taken  up  by the  aufwuch s .  
Recent stud i es have i nd i cated that uptake by mi crof l ora may not be  
the o n l y  mechan i sm respon s i b l e fo r convers i on of DOC to FPOC  i n  s tream 
sys tems . Hynes  et a l  ( 1 974) s tated that format i o n  of  part i c l es by com­
p l exi ng o f  DOM wi th d i va l e nt metal s ,  e . g .  h umus/metal comp l exes 
( Schn i tzer 1 969) , are probab l y  found i n  s treams . Wi th i n  one hour after 
i ntroduct i o n , s ter i l e  l ea�/water c u l tures s howed p rec i p i tates s i m i l ar to 
detri tus  found i n  the fi e l d .  I n frared spectroscopy i nd i cated a great 
s i mi l ari ty between detri tus  and meta l /o rga n i c  comp l exes of known we i ght 
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of  f u l v i c  ac i d .  Greater vari ab l i l ty was seen  compari ng the l aboratory 
p rec i p i tate s and the fu l v i c  ac i d  comp l exes , po s s i b l y  due to the l ac k  of  
ag i ng for the  l aboratory mate ri a l . Thus , a l though b i oti c uptake i s  
p robab l y  the p redom i nant form of  uptake , other more e s oteri c factors 
cou l d  be operat i ng  s i mu l taneous l y .  
A l though not reported i n  th i s  pape r , upstream- downs tream determi na­
t i ons  were made peri od i ca l l y  throughout the 1 973- 1 974 water year .  G rab 
s amp l e s  were taken over  a 30 mi n ute peri od  s e quenti a l l y  from : l )  s pr i ng  
SW3 ; 2 )  Wa l ker Branch - we st  for k ,  1 5  meters b e l ow spr i ng SW3 ; 3 )  at the  
i ntake to  the compos i te samp l e r ,  approxi mate l y  30  meters  above  the we i r .  
Spr i ng  SW3 empt i es i nto Wa l ke r B ranch  about mi dway a l ong  i ts perenn i a l 
f l ow secti on  ("' 1 85 mete rs above the we i r ) .  The rati ona l e beh i nd  the 
t i m i ng and the sequence of  samp l i ng was to approxi mate the trave l  of  a 
u n i t  mas s of  water emergi ng  from the sp ri ng to the st i l l i ng bas i n .  
Res u l ts o f  three such  s amp l i ng per i ods are s hown i n  Tab l e  58 . For  
the  October 29 samp l i ng ,  both  DOC and FPOC co ncentrat i o n s  s howed the  
s ame patte rn of  i nc rease  from s p ri ng  to stream . I n  addi t i o n , DOC  con­
centrati ons  s h owed a d i fference betwee n  upstream and downs tream meas u re­
me nts , i nd i cat i ng further i nc rease  i n  DOC l oad , pres umab l y  due to l each­
i ng of  the fre s h l y  fal l e n l i tte r .  Th i s  was t h e  peri od of  maxi mum l i tter­
fal l o n  the watershed .  The mi drange DOC concentrati on  meas u red 1 5  meters 
be l ow the spri ng i nd i cated d i l ut i o n  of  the streamwater DOC concentrati ons  
by  l ower conce ntrati ons  i n  spr i ngf l ow .  F l ow above  SW3 was re l ati v e l y  
s l ugg i s h  du r i ng thi s l ow fl ow p e r i od i n  autumn , a l l owi ng  a l ong per i od 
of  contact betwee n  a water mas s emerg i ng  from the headwater spri ng ( about  
400  meters above  the wei r ,  see F i gure 2 ,  page 26 ) and the l eaf mater i a l  
i n  the  channe l . 
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Tabl e 58 . Res u l ts of  Three Upstream- Downstream Samp l i ngs for Concen­
trat i o n  of  DOC and FPOC  o n  the Wes t  Fork o f  Wal ker Branch 















* Locati o n :  a- - at spri ng  SW3 , 180 m above we i r  
b- -we st for k ,  15 m b e l ow SW3 
c - -west  for k ,  30 m above we i r . 
DOC 
0 . 21  
0 . 42 
0 . 54 
0 . 11 
0 . 11 
0 . 11 
0 . 25 
0 . 21  
0 . 28 
F POC  
0 . 16 
0 . 21  
0 . 24 
0 . 17 
0 . 17 
0 . 18 
0 . 10 
0 . 18 
0 . 14 
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Compar i ng these  res u l ts to those  fo r November 6 and November  1 5 ,  
1 973 one  and two wee ks l ate r ,  respect i ve l y ,  a very d i fferent trend was 
seen . No  d i fference  was seen  for any of  the parameters for the N ovembe r  
data except i no rgan i c carbon , wh i c h reached equ i l i b r i um wi th atmospher i c 
carbon d i oxi de i n  i ts pas sage down the stream from i ts underground  
or i g i n s . DOC and FPOC rema i ned  i n  very l ow concentrati ons , wi th va l ues  
b e i ng v i rtual l y  i denti ca l  for a l l three  l ocati ons . 
The data further po i nt to the e rrati c b ehavi o r  of  DOC l eve l s i n  
Wa l ker B ranch  dur i ng th i s peri od  of  l eaf fa l l , wi th h i gh  amb i e nt l eve l s  
of  DOC not present  o n  ' a  s ustai ned bas i s  throughout the peri od .  Th i s 
po i nts to re l at i ve l y  q u i c k  l eac h i ng of  the l i tte r ,  wi th  h i gher c oncen­
trati o n s  due to l arge i nputs of  l i tter o n  a part i cu l ar day .  
F rom res u l ts o f  the upstream- down stream s tud i es conducted over the 
year , a l ong wi th re s u l ts of  grab and compos i te samp l e s  taken at the 
spri ng  and we i r ,  it  i s  qu i te ev i dent that basef l ow concentrati ons  of  DOC 
and  F POC  fn the stream are p r i mari l y  contro l l ed by i np uts  from the spr i ng  
system . 
The present study has s hown that l eaves are b l own i nto the s tream 
through much  of the wi nter to ear ly  sp ri ng peri od . However , these l eaves 
have been o n  the fore s t  f l oor  for many months and are we l l  l eached be­
fore the i r i ntroducti o n .  Thomas ( 1970 ) co l l ected autumn- s hed l eaves 
from the fore st  f l oor of Wa l ke r  Branch wate rshed i n  J u l y  and l eached 
them i n  a 1 abo ratory stream . The 24- hour water- s o l u b l e 1 as se s  from 
these  l eaves we re 2 . 9% for Ace r ,  5 . 4% for L i r i odendro n , and 0 . 5% for 
Quercus , thes e  val ues be i ng 12- 20% of  those for fre s h l y  fa l l en l eave s .  
Because the quanti ty o f  wi ndb l own l eaves repre sented o n l y  about 20% of 
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that of  l i tterfa l l ( see ear l i e r d i scu s s i o n ) , and because  b l ow- i n  was 
d i str i b uted over a l ong per i od of  t i me , thi s sma l l amo unt of  l each i ng 
wou l d p robab l y  not noti ceab l y  affect s tream DOC l eve l s .  
General l y  h i gher  conce ntrat i ons  of DOC and therefo re DOC/FPOC have 
been reported from other studi es . Manny and  Wetze l  ( 1972)  i nd i cated 
that the rat i o of DOC to POC i n  hardwater streams i n  Mi c h i gan  was 10 : 1  
o n  a s ustai ned bas i s  over a 15 month peri o d .  Sek i  et a l  ( 1969 )  used the  
rati o of  so l ub l e to  part i c u l ate o rgan i c  carbon of  7 : 1 i n  the Nanai mo 
R i ver , B r i ti s h  C o l umb i a . Hynes et a l  ( 1 974) i nd i cated that Speed R i ver  
( O ntar i o )  water h ad DOC concentrat i ons  on  the o rder of  20 mg/ 1 . Owens  
and Edwards ( 1 964) found s o l u b l e o rgan i c  carbon conce ntrati ons  of betwee n  
2 . 6 a n d  1 4  m g/l . However ,  t h e  streams repres ented by these data are 
l arger than  Wa l ke r  Branch , wi th a h i gher degree of  autochtho nous  pr i mary 
p roducti o n .  
F o r  sma l l watersheds , the data are more comparab l e .  Hobb i e  and  
Li ke ns  ( 1 97 3 ) , o n  the bas i s  o f  few a�a l yses , attempted to  character i ze 
the o utp ut of  DOC and FPOC  from two contras ti ng Hubbard Brook water­
s heds . They reported l ow concentrat i ons  of  DOC i n  both the forested and 
c l earcut waters heds , wi th most  va l ues  fal l i ng between  0 . 3 and 2 . 0 mg 
carbon/ l i te r .  H i ghest  va l ues  we re fo und duri ng  the same storm stud i ed 
by F i s he r  ( 1 970 ) , occurri ng  on  J u l y  29 , 1 969  ( 3 . 1 and 4 . 8  mg carbon/1  
for the forested and c l earc ut waters heds , respect i v e l y .  The range repor­
ted i n  the i r  s tudy i s  about one o rder of magn i tude , a l though not too 
much can  be  sa i d about DOC behav i o r s i nce samp l i ng was far from adequate . 
I t  i s  d i ff i cu l t to be l i eve that a DOC conce ntrat i o n  of 3 .  l mg/1 co u l d 
repres e nt peak concentrat i o n  i n  the fo rested s tream , especi a l ly  s i nce 
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throughfa l l va l ues  for DOM for the s ummer months at Hubbard Brook have 
been s hown to be  h i gh ( 1 8- 28 mg/1 o rgan i c  matter) ( Eaton et a l . 1973 ) , 
and  the s e  s treams are very smal l .  Howeve r ,  the i r  argument concern i ng the  
re l at i ve i ncrease of DOC  o utput to i ncrease i n  s treamf l ow ( 1 03- 1 04 for 
the  l atter )  i s  pert i nent and i s  conf i rmed by the present study .  T he i r  
conc l us i on that the c l earcut watershed  had h i gher output o f  DOC , based  
pr imari l y  o n  the greater d i scharge may repre se nt a s er i o u s  error i f  re­
s u l ts of  the p resent s tudy , wh i ch i nd i cate the dependence of  DOC concen­
trati on  o n  throughfa l l concentrat i o n , are i nd i cati ve  of  condi ti ons  at 
H ubbard B roo k .  
The  overa l l range of  DOC  concentrat i ons  found  i n  th i s  study was 
greater than that found i n  most other s tudi es , one  reaso n  be i ng the much 
l ower DOC basef l ow concentrati ons  reported on  Wal ker Branc h .  Under base­
f l ow condi t i o n s  concentrati o n s  were qu i te constant . Baker  et a l . ( 1974) 
found ranges of  concentrat i ons  of  DOC duri ng basef l ow i n  Eng l i s h streams 
of  0 . 41 mg/1 to 2 . 75 mg/ 1 for the R i ver  P i dd l e ( cha l k stream)  and 0 . 72 
to 5 . 58 mg/ 1 fo r the R i ver  F rome ( Te rt i ary sands , J u ras s i c  l i mestone and 
cha l k) . I nd i cat i o n s  were that cha l k s treams had l ower DOC concentra­
t i ons , l e s s  than 2 mg/ 1 for unpo l l uted cha l k s treams , whi l e  fo r s treams 
d rai n i ng ac i d heath l and concentrat i ons  were s i gn i fi cant ly  h i gher (3 5 . 5 
mg/1 ) .  
Basef l ow val ues  of FPOC at Wa l ke r Branch are more i n  l i ne wi th  
those  i n  the  l i te rature . McDowe l l and F i s h er  ( 1 976 ) reported l owes t  
concentrat i ons  of  FPOM i n  Roari ng Fork , Mas s achu setts of 0 .  0 4  mg/1 . 
Maci o l e k  ( 1 9 66 )  reported m i c ros eston  val ues at basef l ow of 0 . 3  mg/ 1 . 
Mac i o l e k and Tunz i  ( 1 968 )  stud i ed the m i croseston  ( <  350 �m) dynami c s  i n  
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Laure l Cree k ,  Ca l i forn i a .  They found that headwater  and seepage s ources  
contri b uted 0 . 5 mg/ 1 dry we i ght o f  mai n l y  organ i c detri tus .  Rei ners  et 
a l . ( 1 955 )  found , for the upper b as i n  of  Conv i ct Cree k ,  that mi croseston  
d i d  not exceed l mg/ 1 a nd were dependent o n  the l ev e l  of  d i sc harge of  
p hytop l an kton from o l i gotroph i c  l akes i n  the drai nage system . D own­
stream , j us t  before ente r i ng Conv i ct Lake , the m i crosesto n  had decreased  
to 0 .  l mg/ 1 and was  a l mo s t  a l l detr i tus . Seki  et a l . ( 1 969 )  reported POC  
conce ntrat i o n s  of  0 . 2 mg/ 1 i n  the Nana i mo R i ver i n  Br i t i s h  Co l umb i a .  
F i sher  ( 1 970 )  found ( a s  taken from the graph he pre sented i n  F i gure 5 o f  
h i s  the s i s )  n o  concentrati o n o f  F POM ( <  l mm)  greater than mg/1  over a 
range of  a l mo st  three o rders of magn i tude of  d i s c harge , wi th mo s t  
va l ues  around  0 . 1 mg/ l . Hobb i e  and  L i ken s  ( 1 973 ) reported , a l so  for 
H ubbard Broo k s treams , no concentrat i o n  of  FPOC over l mg/ 1 . 
Howeve r ,  the range general l y  reported i n  other stud i es was far l e s s  
than that for Wal ker Branch . Maci o l e k  ( 1 966 )  reported a range o f  m i c ro­
se sto n  concentrat i o n s  of 0 . 3  mg/ 1 to 2 . 1 mg/ l , the l atter meas ured i n  
l ate spri ng  pr i o r  to peak runnoff ( from s n owme l t) .  Baker et a l . ( 1 973 )  
reported a range o f  POC  u nder basef l ow condi t i o n s  for  the  Eng l i s h cha l k 
s tream , R i ver P i dd l e of  0 . 71 - 6 . 83 mg/1 and 0 . 31 - 2 . 23 mg/ 1 for the 
R i ver  Frome . The h i gh va l ue for the R i ver P i dd l e was an  out l i er ,  wi th 
the next h i ghest  concentrat i o n  be i ng 2 . 30 mg/ 1 under basef l ow condi ti o n s . 
However , they reported that concentrati ons  o f  0 . 2 to 50 mg/ 1 POC have 
been found i n  streams of the R i ver Frome . McDowe l l and F i s her  ( 1 976 )  
reported autumn FPOM conce ntrat i o n s  i n  the  range 0 . 04 - 3 . 2 mg/ 1 i n  
Roari ng  Fork , Mas s achusetts , wi th h i ghest  conce ntrat i o ns  duri ng storms . 
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Mi n s ha l l ( 1 967)  stated that part i c u l ate o rgan i c matter , i n  the s i ze 
range stud i ed ( 4- 1 58 �m) , i s  predomi nant l y  detr i ta l  i n  nature , e spec i a l l y  
i n  sma l l s treams . He s amp l ed a Kentuc ky spr i ngbrook  month l y  for 1 5  
months and found that the content of  POM s uspended i n  the water was gen­
eral l y  l owe st  at the most  upstream s tat i o n  ( rang i ng  from 0 . 03 to 0 . 75  
g/ 1 ) ,  i nc reas i ng downstream , i nd i cat i ng  some producti o n  i n  the s tream 
i tse l f .  Most va l ues  fe l l  i n  the range 0 .  l l  to 0 . 1 8  mg/ 1 . 
For  l arger r i vers , conce ntrat i o n s  are h i gher , at l east  i n  part due  
to autochthonous  p roduct i o n .  B i rge and J uday ( 1 926 )  reported concentra­
t i ons  of  s uspended o rgan i c  matter i n  the Wi scons i n  R i ver at Prai ri e du 
Sac Dam for November and J u l y ,  respecti ve l y ,  of 1 . 02 and 2 . 6  mg/ 1 . 
Ne l s o n  and Scott ( 1 962)  found val ues for total o rgan i c  matter  i n  
the M i dd l e Oconee R i ver i n  Georg i a  rang i ng from 8 to 47 mg/1 , wi th the 
major i ty o f  val ues  i n  the 1 0  to 20 mg/ 1 range . 
Ne l s o n  ( i n  Aue rbach et a l . 1967 ) reported further o n  the organ i c  
matter l eve l s i n  the Mi dd l e Oconee R i ver i n  the Georg i a P i edmont . Th i s  
r i ver , wi th drai nage area  at the s i te of  samp l i ng of  9 . 86 x 104 ha , had 
a s h i fti ng  sand bottom , and thus pr i mary product i on was very l ow .  He 
found seasona l  c hanges i n  part i cu l ate organ i c  matter ( POM) concentra­
t i on , wi th average va l ues of  4 . 25  and 11 . 5 mg/ 1 for the wi nter and s ummer 
s easons , respecti ve l y .  The d i s s o l ved l oad , wh i ch s h owed no  seasona l  
vari ati o n ,  ave raged 15 . 3 mg/ 1 , s omewhat h i gher  than the  POM  l eve l s i n  
s umme r .  Of  the tota l di s s o l ved  so l i ds  l oad , 29% was organ i c  matte r ,  
wh i l e  organ i cs  const i tuted o n l y  13% o f  the part i c u l ate fract i on .  
Because  o f  l ow basef l ow concentrati ons  o f  DOC and FPOC i n  the pres­
ent  s tudy ,  ( 0 .  l - 0 . 4 mg/ 1 fo r each spec i es ) ,  c hanges i n  concentrati on , 
4 1 8 
even dur i ng  sma l l s ummer  showers and  moderate rai n s  i n  the dormant s ea­
son were at l east an  o rder of magn i tude . F i s he r  ( 1 970 ) ,  d i s c u s s i ng the 
vari o u s  ways a l l ochthonous  part i c u l ate o rgan i c  mater i a l  can  e nter the 
s tream system , p o i nted out that a l i ght s hower can cause a n i nefo l d  i n­
c rease ( 0 . 04 to 0 . 93 mg/1 ) i n  concentrati o n  of  FPOC , wi th l i tt l e c hange 
i n  d i s c ha rge , due  to h i gh o rgan i c  l each i ng/was h i ng from the canopy . 
For  Wa l ker Branch ,  th i s type  of  r i s e  wou l d  represent a mi n i ma l  
va l ue , espec i a l l y  dur i ng t h e  growi ng season .  The range of  concentra­
t i ons  for  the enti re study peri o d  for DOC was from 0 . 05 mg/ 1 to 1 3 . 55 
mg/1 , the l atte r occurri ng at a d i s c harge of  0 . 0 1  m3/sec . T h i s repre­
s e nts g reater than a two o rder of  magn i tude c hange i n  DOC concentrat i o n  
for an  approxi mate doub l i ng o f  streamf l ow .  For  FPO C , peak  concentrat i o n  
and peak  d i scharge co i nc i ded we l l ,  wi th h i ghest  conce ntrat i ons  of  68- 77 
mg/1 dur i ng the peak ( 1 . 60- 1 . 63 m3/sec )  of the Novembe r  28 s to rm .  These  
va l ue s  approach a three  o rder of magn i tude c hange i n  F POC concentrat i on 
( 770- fo l d  based  o n  basef l ow concentrat i o n s  of  0 . 1 mg/ 1 ) ,  whi l e  d i s c harge 
i ncreased 271- fo l d over basef l ow . These res u l ts  s how that the h i ghest  
FPOC concentrat i o n was most depe ndent o n  peak f l ows , wh i l e  that for DOC  
was not .  Dur i ng  the peak f l ow of  Novembe r  28 , DOC concentrati ons  aver­
aged 4 . 4 mg/ 1 , wi th h i gher  concentrat i o n s  recorded duri ng many smal l e r 
storms . I n  addi ti o n  to th i s  very l arge peak conce ntrati o n  of F POC , 
smal l e r storms p roduced FPOC  co nce ntrat i ons  over  1 0  mg/1 at proport i on­
a l ly  much l owe r f l ows and , a s  s hown i n  many cases , before peak d i scharge . 
I t  i s  fe l t  that the co i nc i dence of  peak f l ow and peak  F POC concentrat i o n  
duri ng the November 2 8  s torm was d u e  t o  t h e  added facto r of bank  overfl ow 
and scour i ng of s treams i de l i tte r .  
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One study reporti ng comparab l e  ranges of  F POM  was d i s cus s ed by 
Hynes et a l . ( 1 974 ) , who found l ev e l s of  POM i n  streamf l ow varyi ng  from 
a l ow of l e s s  than l mg/1 to a h i gh of  60 mg/1 , wi th f l uctuati ons  of 
th i s mag n i tude found i n  s umme r  thunderstorms i n  hardwate r  s treams i n  the 
Water l oo , O ntar i o area .  
Hobb i e  and L i kens  ( 1 97 3 ) , whose  data agreed  wi th that  of  F i s he r  
( 1 970) , found a strong re l at i o n s h i p  between  F POC  and d i scharge , but  
s tated that , overal l ,  F POC  was re l at i ve l y  u n i mportant i n  the  tota l 
o rgan i c matter exported , as  2- 1 6  t i me s  more DOC than FPOC  was l os t  i n  
s tream o utput  for vari ous  pe r i ods . They s tated that FPOC esti mates 
wou l d have been  i mp roved cons i derab l y  by i nc reased s amp l i ng ,  wi th more 
emphas i s  o n  peri ods of h i ghest  f l ow ( 1 0% of the year ) . Random o r  
month ly  s amp l i ng cou l d ent i re l y  mi s s  peak  fl ows wi th the i r great l y  i n­
c reased F POC  l oads . At l east i n  smal l streams , FPOC conce ntrat i o n  i s  
very respons i ve to c hanges i n  rate of  d i scharge , wi th l arge c hanges i n  
concentrat i on  occurri ng over a s ho rt per i od of  t i me .  F i s her  ( 1 97 0 )  pre­
s e nted a s torm ser i e s  i nc l ud i ng the  l argest  s to rm of  h i s  study at Hub­
bard Broo k Exper i mental Forest  ( s ee F i gure 6 ,  page 74 of hi s the s i s ) . 
Th i s sto rm was a l so  d i scus sed  by Hobb i e  and L i ke ns  ( 1 973) . Because  no 
samp l e s were take n  o n  the ascend i ng l i mb of the hydrograph ,  but o n l y  at 
the peak , the c urves  for d i s c harge and FPOM conce ntrati on  r i se and fal l 
synchrono u s l y ,  wi th peak concentrat i o n  and peak  d i s c harge co i nci d i ng .  A 
rapi d fal l i n  FPOM concentrat i on occurred dur i ng each descendi ng l i mb . 
Overa l l concentrati ons  of F POM for the two sto rms at a g i ven streamf l ow 
were not the s ame , wi th the sto rm wi th greates t  peak  d i scharge ( >  1 00 
1 /sec)  occurr i ng fi rst ( J u l y  29 )  and hav i ng somewhat h i gher  FPOM concen-
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trat i ons  ( 3 . 02 mg/ 1 v s  � 1 . 4  mg/1 ) .  The  author compared a s e r i e s  o f  fo ur  
po i nts at 4 1 /s d i scharge , the va l u e s  for  FPOM b e i ng  extrapo l ated from 
basef l ow to peak f l ow ( no i ntermedi ate data p o i nts ) .  Wh i l e  res u l ts of 
the present  study agree wi th h i s  obs ervat i o n  of far greater concentra­
t i ons  on the ascend i ng  l i mb , i t  i s  the fee l i ng of  t h i s wri ter  that the 
l ac k  of  data po i nts on the ascend i n g  l i mb render a ny other compari s o n s  
meani ng l e s s .  The  p re sent  study s howed that F POC  conce ntrat i o n s  r i s e  o n  
the ascend i ng l i mb w i th a rap i d i ty greater than the i r  dec l i ne o n  the  
descend i ng l i mb . In  fact , o n  the ascend i ng  l i mb , a dec l i ne i n  concentr­
ati on  of F POC  occurred i n  most cases  l ong  before peak streamf l ow ,  wi th  
concentrat i o n  be i ng  more re l ated to rate of  c hange i n  d i s c harge than  to  
actual  d i sc harge . I f  output va  1 ue s  fo r Bear B roo k as  ca  1 c u l  a ted by 
F i s her  ( 1 970 )  and  for severa l  smal l er Hubbard B ro o k  s treams by Hobb i e  
and L i kens  ( 1 973 ) are based o n  s uc h  i nfrequent s amp l i ngs , the i mportance 
o f  FPOC cou l d  be  greatl y  u nderest i mated , s i nce they may have comp l ete l y  
mi s s ed peak  conce ntrat i ons  eve n dur i n g  a parti c u l ar s torm .  Another p o i nt  
wi th reference to F i gure 6 o f  F i s her  ( 1 970 ) i s  the h i gher  F PO C  concentra­
t i o n  duri ng the  greater peak f l ow .  C ompari ng the two peaks o f  d i s c harge , 
i t  can be  seen  that the  rate o f  c hange i n  f l ow dur i ng  the f i rst  r i s e  was 
greater than dur i ng the second .  The h i gher peak  f l ow dur i n g  the f i r st  
s torm may have  been  due to the h i gher rate of c hange i n  s treamf l ow rather  
than  to the abso l ute s i ze o f  the peak .  Thus , a ny ca l c u l at i o n  of  year l y  
d i scharge u s i ng  regre s s i o n s  based  o n  concentrati o n  a t  peak  f l ow wou l d 
l ead to a n  obv i o u s  u nderest i mate . 
From res u l ts of  wee k ly  average concentrat i o n s , i t  i s  apparent that 
re l ati ve  magn i tude of  DOC and FPOC concentrati ons  for the year were most 
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dependent o n  re 1 at i ve  frequency o f  maj o r  storm events , wh i c h favored 
F POC . 
I t  has  been noted that the s to rm of  November 26 occ urred soon  after 
the maj o r i ty of  l eaf fal l ( s e e  F i gure 6 ,  page 5 7 ) . Whi l e  the t i m i ng of 
t h i s event was s omewhat unu sua l  , b e i ng  earl i e r than expected , i t  i s  
c haracte r i st i c o f  the Oak R i dge area for peak f l ows to occur duri ng  l ate 
fal l through  ear ly  spr i ng .  I n  1972 , j us t  as th i s study was beg i n n i n g ,  a 
l arge storm event occurred ( December  8 - 10 ) .  The fact that peak f l ows 
occur  dur i ng  the l ate fa l l to ear l y  spr i ng res u l ts from a comb i nat i on  of  
factors , i nc l ud i ng the  l ow evapotransp i rat i o n  duri ng  the peri od , p l u s  
the p rec i p i tat i on reg i me fo r the  area  ( see F i gure 23 , page 1 31 ) ,  wh i ch 
s hows h i gh s us ta i ned month l y  prec i p i  tat i o n i nputs dur i ng the ent i re 
December through March peri od .  
DOC co ncentrat i o n  was apparent ly  mo st  dependent o n  throughfa l l  i n­
p uts ( and the rate at wh i c h these  pas s through the s o i l /aqu i fe r  system) , 
whi l e  FPOC concentrat i ons  were contro l l ed more by stan d i ng crops i n  the 
system i ts e l f .  Th i s was espec i a l l y  true i n  the dormant seaso n .  Re s u l ts 
of  throughfa l l and i nc i dent  p rec i p i tat i o n  ana l yses  s howed that i nc i de nt 
p rec i p i tati o n was respons i b l e  for the maj o r i ty of  the i nput on  an annua l  
bas i s .  
We i ghted mean concentrati ons  over  each o f  the two years , ca l c u l ated 
from wee kl y we i ghted average concentrat i ons , were 0 . 67 and 0 . 32 mg/ 1 for 
DOC dur i ng 1 973 and 1 974 , respecti ve l y ,  and 1 . 28 and 0 . 45 mg/ 1 for FPOC  
for 1 973  and 1 974 , respecti v e l y .  McDowe l l and F i s he r  ( 1976 ) repo rted a 
f l ow-we i ghted average conce ntrati on  for FPOM ( < 1 . 0 mm ) of 0 . 16 mg/ 1 for 
Roari ng Fork , Mas sachusetts , wi th that for tr i butar i e s  0 . 10 mg/ 1 . The s e  
data we re f o r  a 77 day fal l peri od wi th no  extreme ly  h i g h d i sc harge . 
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The res u l ts for 1 973  s howed mean yearl y concentrati ons  of  DOC a nd 
FPOC  to be  approxi mate l y  two and three t i mes greater , respecti ve l y ,  than 
those for 1 974 . The  two years ' data were not d i rect l y  comparab l e ,  h ow­
eve r ,  s i nce  data for 1 974 i nc l uded o n l y  the f i rst n i ne months .  Thus , 
the  h i gh DOC concentrat i ons  expected i n  fal l 1 974 and observed i n  fa l l 
1 973 were not i nc l ude d .  A l so  not i nc l uded i n  the 1 974 data were storms 
equ i va l ent  to those  i n  fa l l 1 973 , espec i a l l y  one  i n  l ate Novembe r  of  
1 973 , where h i ghest  concentrat i ons  of  FPOC  occurred . T h i s sto rm dom i na­
ted the behav i or of F POC o n  a year ly  bas i s ,  and the h i gher  concentrat i ons  
o f  FPOC , re l at i ve to other  concentrat i o n s  of F POC and  to  a l l concentra­
t i ons  of DOC , were p r i mar i l y  respons i b l e for the h i gh mean year ly  concen­
trati o n  of F PO C .  Exc l udi ng  th i s  s to rm from t h e  data , t h e  year ly  concen­
trati ons  of  F POC  fo r 1 973 wou l d  have been 0 . 67 mg/1 , about o ne- ha l f  that 
wi th the storm i nc l uded .  For  DOC , omi tti ng t h i s storm from the data set 
wou l d reduce the DOC concentrat i on 0 . 5 5 mg/1  for the year , a decrease of  
on ly  1 8% .  Howeve r ,  th i s  wou l d be  an arti fi c i a l exerc i s e , s i nce re spon se s  
o f  organ i c  carbon , espec i a l l y  FPOC , were dependent to  a great extent o n  
antecedent storm events . Thus , h a d  t h e  November  s torm n o t  occurred , the  
December storm wou l d have had e l evated concentrat i o n s  of  organ i c  carbo n , 
espec i a l l y  concentrat i ons  of  FPOC . 
Hobb i e  and Li kens  ( 1973 ) presented data for J une 1968 to May 1969 
( s ee the i r pap e r ,  Tab l e  1 ) , from wh i c h concentrati ons  of  F POC  and DOC 
can b e  ca l c u l ated .  For the deforested waters hed , conce ntrati o n s  were 
0 . 22 mg/ 1 and 0 . 42 mg/1 for FPOC and DOC , respecti ve l y ,  whi l e  for the 
undi sturbed wate rshed conce ntrat i o n s  were 0 . 16 and 0 . 95  mg/ 1 for FPOC  
and DOC , respecti ve l y .  The  FPOC va l ues  were very c l o s e  to those ca l cu-
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l ated by F i s he r  ( 1970 ) for F POM and  DOM on Bear Brook of 0 . 26 mg/1 and 
2 . 34 mg/1 , respect i ve l y .  
Maci o l e k  ( 1966 )  est i mated that m i croseston  averaged 0 . 67 mg/ 1 for 
the  year o f  h i s  study on  Conv i ct Cree k ,  Ca l i fo rn i a ,  w i th concentrat i o n s  
vary i ng d i rect l y  w i th  d i scharge . T h i s d i rect re l ati o ns h i p  res u l ted i n  
seasona l i ty of  m i cros e ston  d i s c harge vary i ng wi th s treamf l ow. Howeve r ,  
the i nc rease  i n  concentrat i o n  betwee n  h i gh and l ow f l ows was o n l y  f i ve­
fo l d ,  wh i l e  d i s c harge var i ed t h i rtyfo l d .  L i ttl e d i urna l  pattern was 
seen  i n  m i c ro s es to n  dynami c s .  He conc l uded that wi thout l ac u s tr i ne con­
tr i but i o n  m i c ro s eston  wou l d  have been  greater than  thre e- fourths de­
tr i tus .  
Wee kl y o utput of  DOC and FPOC i n  s treamf l ow i n  Wal ker B ranch  are 
s h own i n  F i gure 1 0 1 . L i ke c oncentrat i o n s , o utputs  for  the year were 
domi n ated by eve nts of  wee k  48 , when the maj o r  peak  f l ow event i n  the 
watershed ' s  h i story of operat i o n  occurre d .  D ur i ng  th i s  wee k ,  when 9% of 
the tota l year ly  o utput of water occurred , 25% of the year l y  o utput  of 
DOC and 52% of  the yearly o utput of FPOC occurre d .  F or  t h e  tota l wee kl y  
o utp ut of  504 . 8  kg , DOC contri b uted 20% ( 1 0 1 . 2  kg)  o f  the tota l , wi th 
F POC (403 . 6 kg) contr i but i ng 80% o f  the o utput .  The wee k  wi th h i ghest  
water o utput of  the year  (week  11 o f  1973 ) , dur i n g  wh i ch another s i gn i f­
i cant s to rm event occurred , had an  F POC  o utput ( 1 00 . 09 kg ) o f  o n l y  25% 
of  that o f  wee k  48 . The i mportance of  the t i m i ng  of  storm event s  and 
a ntecedent condi ti o n s  are c l ear ly  s h own here because  wee k  1 1  had overa l l 
d i scharge of  l .  1 6  t i me s  that of  wee k  48 . I n  l ate 1 972 (we e k  49 ) ,  after 
l eaf fa l l ,  a l arge s torm a l s o  occurred wh i c h  f l u s hed the vast  maj o r i ty 
of  l eaf mate r i a l  from the sys tem .  Wee k 52 of  1 973 had  F PO C  o utp ut of  
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75 . 55 kg , o n l y  1 9% that of wee k  48 , whi l e  water  o utput was 89% of that 
that fo r wee k  48 . Thus , the l ower o utput of  F POC  i n  the l ater 
s torms can be  re l ated to t i m i ng of the storm a l ong wi th the magn i tude of 
peak f l ow .  
For DOC output , a compari s o n  of  wee k  48  of  1 97 3  wi th wee ks l l  and 
52 s hows that the o utput duri ng  wee k  l l  ( 42 . 14 kg ) was  42% of  that of 
wee k  48 , whi l e  for wee k  52 the DOC o utput ( 65 . 20 kg) was  64% of that for 
wee k  48 . The l ower proporti on  of  DOC output i n  these storms was pr imar­
i l y due to t i m i n g  of  the events . W i th thro ughfa l l i np uts  re l at i ve l y  con­
s tant dur i ng  fal l and wi nter ( 2- 3  mg/1 ) , the h i gher concentrat i o n s  of 
DOC  i n  wee k  48 were rel ated to s ome degree to entra i nment of l eachab l e  
l i tter from the s tream bottom and adj acent banks . Note however ,  that the 
percent o utput of  DOC i n  these l ater storms , compared to the storm of 
wee k  48 of  1973 , was much h i gher than that for F POC . 
A l though data for throughfa l l and i nc i dent  prec i p i tati on  were not 
avai l ab l e for March 1973 , the l ow conce ntrat i o n of DOC i n  streamwater 
duri ng the wee k  can be  attr i b uted to l ow DOC i np uts i n  throughfal l ,  p l u s  
l i tt l e contr i b ut i on  from l i tter l each i ng due t o  co l d  temperatures i n  
Marc h .  The va l ues  for wee k  52 of  1973 are very i ns tructi ve .  I n  th i s  
case , where most F POC  had been prev i ous l y  been f l u s hed from the drai nage 
system , DOC became much more i mportant , contr i buti ng  46% of the  tota l 
weekl y output .  
Because  of  the  po s i t i v e re l at i onsh i p  between organ i c  carbon concen­
trati on  and d i scharge , an even stronger po s i t i ve trend was seen  for o ut­
p uts . Week ly  o utputs of  FPOC above 1 0  kg were observed o n ly  dur i ng  
those wee ks when  f l ow greater than 2 . 0 x 1 04 m3 occurred .  The reverse 
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was not true . T here we re many wee ks when  d i s ch arge exceeded 2 . 0  x 1 04 
m3 w i th o utput l e s s  than  1 0  kg , i nd i cat i ng  that o utp ut  may be  more re­
l ated to peak i ns tantaneous  d i s charge than cumu l at i ve wee k l y  d i s charge . 
Another  co n s i derat i o n , rel ated to the  antecedent f l ow cond i t i o n s , i s  
that for severa l  wee ks ( espec i a l l y  wee k  12 of  197 3 )  the  h i gh  wee k l y  d i s -
c harge was a s s o c i  a ted w i th  hydrograp h i c  reces s i on f o  1 1  owi ng a maj o r  
s to rm a t  t h e  e n d  o f  a p rev i ou s  wee k .  T h i s wou l d  h e l p exp l a i n  the l owe r 
o utputs fo r these  wee ks s i nce  l ow co nce ntrat i o n s , e spec i a l l y  for FPOC , 
accomp a n i ed  hydro l og i c reces s i on .  
The  twenty- f i r st  wee k  o f  197 3 had the second h i g h e s t  wee k l y  concen­
trat i on o f  TOC fo r the study pe r i o d  ( 3 . 11  mg/1 ) ; h oweve r , d ue  to c o n s i d­
e rab l y  l e s s  water  d i s charge dur i ng  the wee k ,  o utput of  TOC was o n l y  
'21 . 28 kg . T h e  h i g h e r  TOC concentrati o n  was d u e  ma i n l y  t o  h i gher  F POC 
c o ncentrat i o n  a s s o c i ated wi th  p re s e nc e  of  c anopy . 
Lowes t  wee k l y  o utp uts we re reco rded dur i n g  wee k  35  o f  1 97 3  ( en d  o f  
August - f i rst  o f  Septemb e r )  when  1 . 24 k g  was exported , cons i s t i ng o f  
49% D O C  a n d  5 1 %  FPOC . O n l y  0 . 07  e m  o f  ra i n was reco rded f o r  t h e  wee k .  
Next l owes t  exports were recorded  o n  wee k  42 ( t h i rd wee k  i n  October )  
when  1 . 3  k g  was exporte d , c o n s i s t i ng  of  47% DOC  a nd  53% FPOC . T h e  f l ow 
d u r i ng t h i s wee k  was 2960 m3 , the  t h i rd l owe s t  wee k l y  f l ow of  the c a l ­
e ndar yea r .  No  ra i nfa l l was reco rded d u r i ng the wee k .  Lower wee k l y  
f l ows were recorded d u r i ng wee ks 4 5  a n d  4 6  ( 2954 a n d  2843 m3 , respec­
t i v e l y ) , b ut due to h i gher  DOC concentrat i on  from l each i ng o f  fa l l e n 
l i tte r ,  tota l o utp ut was greate r .  A l so  contr i b ut i ng  to h i gher  DOC con­
centrat i o n s  was  the  fact t hat 1 . 60 and 0 . 5 1  em  o f  ra i n  fe l l  d ur i ng  wee ks 
45 and 46 , respect i ve l y .  However , FPOC  outputs were s t i l l  v ery l ow 
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duri ng  th i s  ti me , due  to the l ow f l ow reg i me .  F POC  o utputs duri ng  wee k  
4 5  were s i m i l ar t o  those  found dur i n g  wee k  35 , together const i tut i ng  the  
l owes t  F PO C  o utputs  of  the  year . 
Three wee ks bes i des wee k  48 had week ly  total  o utput greater than 
100 . 0 kg , wi th the storm of  wee k  11 o f  1973 and wee k  52 hav i ng very 
s i mi l ar o utp uts ( 142 . 50 and 140 . 76 kg , respecti v e l y ) . Whi l e  the former 
had h i ghest  week l y water d i s c harge for the s tudy per i o d , i t  a l s o  had 
l owe r concentrati on s  of  DOC .  The  twe l fth wee k  o f  1974 had o utput o f  
1 17 . 29 kg , wi th  F PO C  concentrat i o n s  approxi mate l y  three t i me s  greater 
than DOC ( TOC  concentrat i o n  2 . 80 mg/1 ) .  
The res u l ts s how that l owes t  o utputs of  both DOC and  FPOC occurred 
when three  condi t i ons  were met :  l ow rates o f  d i scharge , l i tt l e or  no  
rai n ,  and sma l l re serves  o f  l eachab l e or  transportab l e  organ i c  deb r i s i n  
the s tream channe l . Groundwater concentrati o n s  o f  o rgan i cs were 1 ow 
duri ng  these  cond i t i o n s  due to the l ong  res i dence t i me of water i n  the  
aqu i fer sys tem . T hro ughfal l ,  wh i ch has  been  s hown to contai n s i zeab l e 
fract i o n s  o f  o rgan i c  mater i a l , d i d  not pas s  through the  s o i l system dur­
i ng th i s peri od , s i nce  the s o i l was very dry ( s e e  F i g ure 65 , p age 258) . 
Most throughfa l l was he l d i n  the s o i l p rofi l e  dur i ng th i s  t i me ,  where 
organ i c  concentrat i o n s  were rather  q u i ck ly  reduced .  Water fa l l i ng d i ­
rect ly  i nto the s tream channe l  c ontri b uted mos t  o f  the  i ncrease  i n  d i s ­
c harge dur i ng  t h i s t i me .  
Tab l e 5 9  s ummari zes the data fo r DOC and FPO C  i n  s treamfl ow o n  the 
west fork of Wa l ker  B ranc h .  For  the 1973 ca l endar year , average TOC 
concentrat i o n  was 1 . 95  mg/ 1 o f  whi c h , DOC was 0 . 66 mg/1 and F PO C  was 
1 . 28 mg/ 1 . Based  o n  a d i s c harge of  6 . 01 x 105 m3 , total o utput o f  TOC 
Tabl e 5 9 . S ummary of Data for Concentrat i ons  and Outputs o f  DOC , FPOC , and  TOC i n  Wa l ker 
Branch for Va r ious  Per i ods  from January 1 973  through  September 1 974 . 
D i scharge Concentrati on ( mg/ 1 ) Output ( kg )  Output ( kg/ha ) 
I n tel�va 1 3 (m  ) DOC FPOC TOC DOC FPOC TOC DOC FPOC TOC 
1 9 73 ( Ja n- Dec ) 6 . 0 1 X 1 05 0 . 66 1 .  28 1 .  95 400 . 3  770 . 9  1 1 9 1 . 2 1 0 . 42 20 . 08 30 . 50 
1 973  ( Sep-Dec ) 1 . 7 1  X 1 05 1 . 1 5  2 .  9 1  4 . 06 1 96 . 3  499 . 0  695 . 3  5 . 1 1  1 2 . 99 1 8 . 1 0  
1 974 ( Ja n -Au g )  4 . 2 1 X 1 05 0 . 32 0 . 45 0 .  77 1 33 . 7  1 87 . 0  32 1 . 6  3 . 49 4 . 89 8 . 37 
1 973- 1 974 





( DOC + FPOC ) was 1171 . 17 kg , o f  wh i ch 400 . 27 kg ( 34 . 2%) wa s DOC and 
770 . 90 kg ( 6 3 . 8%) was FPO C .  
For  t h e  September  through  December peri od  of  1973 , du r i ng wh i c h two 
maj o r  storm eve nts occurred , average DOC and FPOC  concentrati ons were 
1 . 15 and 2 . 91 mg/ 1 , respect i ve l y ,  fo r a TOC conce ntrati on  of 4 . 06 mg/1 . 
Based o n  a d i s c harge of 1 . 71 x 105m3 , DOC and F POC  o utp uts were 196 . 3 
and  499 . 0 kg . respecti ve l y ,  for  a total outp ut of  694 . 3 kg . For  the 
n i ne months of  1974 , average DOC concentrat i o n  was 0 .  77 mg/ 1 , of wh i ch 
0 . 32 mg/1 was DOC and 0 . 45 mg/ 1 was F PO C .  Tota l o utp ut fo r the peri od , 
based  o n  a d i s c harge of 4 . 21 x 105m3 , was 321 . 58 kg , of wh i ch 41 . 5% was 
d i s s o l ved and 58 . 4% was i n  part i c u l ate form .  Thus , the 1973- 1974 water 
year ( Septembe r  1973 through Augus t  1974) , wi th a d i sc harge of 5 . 92 x 
105 m3 , had DOC and FPOC conce ntrat i ons  of 0 . 5 6 and 1 . 16 mg/ 1 , respec­
t i ve l y ,  for  a TOC co ncentrati o n  of 1 . 72 mg/1 . O utp uts fo r the year we re 
330 . 0 and 686 . 9 kg fo r DOC and F POC , respecti ve l y ,  for a tota l o utp ut of 
1016 . 9 kg . 
The  September  through  December per i o d ,  wi th  29% of the di scharge , 
had 68 . 3% of  the o rga n i c  carbon o utput fo r the 1973 - 74 wate r year .  Th i s  
i nc l uded 72 . 6% o f  the FPOC o utput for the year and 59 . 5% of the DOC o ut-
put for the year . These  res u l ts s how the great i mportance of maj or  sto rm 
events · o n  organ i c  carbon o utputs , e spec i a l l y  for FPOC . The great s i m i ­
l ari ty i n  the o utp uts for the 1973 ca l e ndar year and the 1973- 1974 wate r 
year were mo st ly  due to the l arge o utputs i n  Fa l l 1973 , wh i c h we re i n­
c l uded i n  both t i me per i ods . 
Egg l  i s haw and Shac k l ey ( 1 97 1 ) compared tota 1 di s c harge of  organ i c  
matte r dur i ng a February i ncreas i ng hydrograph ( seven  t imes base  fl ow) 
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wi th l ow f l ow o utput dur i ng  J u l y  and found a 35- 45 t i mes  greater tota l 
o utput duri ng  the February samp l i ng pe r i o d .  
F i s her  ( 1 970)  noted that , s i nce  DOM and POM i ncrease i n  concentra­
t i on wi th d i sc harge , h i gh f l ows d i s c harge a di s proport i onate ly  l arge 
amount of the organ i c  materi a l . Hobb i e  and L i ken s  ( 1 973 )  observed that 
F i sher ' s ( 1 970 )  data for FPOM transpo rt i n  Bear B ro o k  s howed that a l most 
a l l of  the annua l  total  of FPOM was tran sported dur i ng peri ods of  h i gh 
s treamfl ow .  The i r  data s howed 87% of  total F POC  export for October 1967 
thro ugh  May 1968 occurri ng  dur i ng  March to May .  F rom J une 1 968 through 
May 1 969 , 86% of  the F PO C  o utp ut i n  W- 2 occurred i n  Apri l .  The i r  res u l ts 
s hou l d b e  exami ned wi th some cauti on , s i nce the h i ghest  concentrat i ons  
were e st i mated from regres s i on s  based  o n  data from much  l ower f l ows 
( e . g . , the meas ured va l ues  fe l l b etween  l and 99 g/1 wh i l e  they e st i ma­
ted 345 g/1 ) .  
Expre s s ed o n  a u n i t  area bas i s ,  the outputs of  DOC , FPOC , and TOC 
were 1 0 . 42 ,  20 . 08 , and 3 0 . 50 kg/ha , respect i ve l y ,  for the 1 973  cal e ndar 
year , and 8 . 59 ,  1 2 . 89 ,  and 26 . 48 kg/ha , re specti ve l y ,  for the 1 973- 1 974 
water year .  Hobb i e  and L i kens ( 1 97 3 )  pre sented va l ues  for the outp ut of  
DOC  and  F POC  ( < l mm ) for  severa l  sma l l wate rsheds (W- 2 and  W- 6 )  at  
Hubbard Bro o k ,  New Hamps h i re .  For  J une 1 968 through May 1 969 , DOC , 
FPOC , and TOC were 4 . 84 ,  2 . 58 ,  and 7 . 42 kg/ha , re spect i ve l y ,  for the de­
fore sted W- 2 watershed , and 1 . 45 ,  8 . 5 1 , and 9 . 96 kg/ha , respecti ve l y ,  
for the W- 6 ( u ndi s turbed and forested)  watershed .  The va l ues for Hub­
bard Brook  waters heds , wh i ch had a somewhat l owe r d i scharge ( 1 1 5 . 9 5 and 
89 . 72 em , respecti ve l y ,  fo r W- 2 and W- 6 )  than the we s t  fork of Wa l ker  
Branch duri ng the  1 973- 1 974 water year ( 1 53 . 1 em) , were o n ly  about 
one-th i rd of  those for Wa l ker Bran c h .  
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Several exp l anat i ons  for these  d i fferences  are po s s i b l e .  F i rs t ,  
the H ubbard Brook  va l ues were based  o n  a very smal l n umber o f  samp l e s 
( one per month ) and cou l d we l l be  i n  e rror by s everal  fo l d ,  espec i al l y  
wi th regard t o  F POC  o utputs . A l so , the hydro l og i c  regi me for the J une  
1 968 through  May 1 969  peri od  at Hubbard Brook s howed no catastrop h i c  
f l ows , wi th o n l y  the normal spr i ng  h i gh f l ows due to s n owme l t . Wa l ker 
Branc h , o n  the other hand , exper i e nced a number of  s evere storm events 
dur i ng  the 1 973  and 1 974 years . Due  to the c l o s e  re l ati o n s h i p  betwee n  
o utput of  o rgan i c  carbon a n d  d i s c harge , a l ong wi th t h e  pos i t i ve re l at i on­
s h i p  betwee n  F POC  co ncentrat i on and d i scharge , the h i gh f l ows had a 
major i mpact o n  o rgan i c  carbon transport .  The effect o f  greate r d i s ­
c harge rate s at H ubbard Broo k can be  seen  i n  the data of  Hobb i e  and  
L i ke ns  ( 1 97 3 )  for the J une 1 969 through October 1 969  peri od ( four  
month s ) , when  o rgan i c  carbon o utputs we re 6 . 7 1  a nd  4 . 44 kg/ha for  W- 2 
and W- 6 ,  respect i ve l y .  The o utput for W- 2 was a l mo st  equ i val e nt to the 
o utput for the ent i re prev i ous  year on  th i s catchment .  Data for the s e  
four months a l s o  i nd i cated very l ow o utp uts of  FPOC . T h e  FPOC data may 
we l l  represent a cons i derab l e u nderesti mate , based  o n  the known com­
p l exi ty of the re sponse  of FPOC to d i s c harge . 
CHAPTE R  V I  
SYNTHE S I S  
Tab l e 60 s hows a compari s o n  of  t h e  organ i c  carbon  i nputs ( kg/h a )  
t o  the  fo rest f l oor  o f  W a  1 ke r Branch wate rs hed .  L i tterfa 1 1  domi nated 
the i np uts , contri b ut i ng 95 . 9% of  a l l o rgani c  carbon reach i ng the fores t  
f l oor .  Throughfal l ,  wh i ch contri b uted 4 . 1 %  of  t h e  total  i np ut , was dom­
i nated by o rgan i c  carbon fi xed externa l  to the waters hed ( 59 . 3%) , wi th  
canopy removal  contri buti ng 40 . 73% of  the  throughfa l l .  Of  the  tota l 
i nput to the fores t  f l oo r ,  o rgan i c  carbon f i xed external  to the water­
s hed comp r i sed  2 . 4% ,  whi l e  o rgan i c carbon p roduced wi th i n the waters hed 
contr i b uted 97 . 6% of  the tota l . 
D i s so l ved o rgan i c  carbon l os se s  i n  groundwate r were 1 . 34 g/m2/yr ,  
o r  1 3 . 43 kg/ha .  I f  i t  i s  ass umed that these  d i s s o l ved l o s s es  rep resent 
the o n l y  organ i c  f l ux of carbon from the s o i l sys tem , and i f  the  fores t  
f l oo r  i s  co n s i dered t o  be near s teady s tate , then t h e  D O C  l os ses  i n  
grou ndwater rep resent 0 . 6% of  the total i nput to the fores t  f l oo r ,  i n­
d i cat i ng that the vast  maj ori ty of  the organ i c  carbon l eaves the fo rest  
f l oor i n  the i no rgan i c  form , the res u l t of catabo l i c p rocesse s  i n  the 
l i tter and s o i l compartme nts . When root res p i rat i on and root decay are 
take n  i nto account , th i s re l ati ve l os s  of organ i c  carbon from the s o i l 
p rofi l e  become s very smal l .  Edwards and Harri s ( 1 975 )  found that root 
resp i rati o n and decay contr i b uted g reater than 75% of  the tota l co2 l o s s  
from the so i l system i n  a m i xed dec i duous  fo rest i n  the Oak R i dge area . 
4 3 1  
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Tab l e 60 . Organ i c Carbon I nputs ( kg/ha) to the Fore st  F l oor  of  Wal ke r 
Branch Watershed .  
I nputs Rel ati ve 
Source  ( kg/ha) Contri but i on 
I nc i dent P rec i p i tati on ( External ) 5 6 . 3 2 . 4 
C anopy Remova l  ( I nternal ) 38 . 7  1 . 7 
Throughfa l l ( I P  + CR )  9 5 . 0 4 . 1 
L i tterfa l l ( I nte rnal ) 222 1 .  5 9 5 . 9 
Total 2316 . 5 100 . 0 
(%) 
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Tab l e  61  shows a compari son  of  d i rect channel  i np uts  of  organ i c  
carbon ( kg/ha) to the wes t  fo rk  o f  Wa l ker Branch . L i tterfal l dom i nated 
the i np uts , contri but i ng 74 . 4% of  the tota l o rgan i c  carbon to the s tream 
channe l , fo l l owed by b l ow- i n ,  wi th 22 . 5% of the total i np uts . Th ro ugh­
fal l contri b uted o n l y  3 . 2% of  the tota l . Compar i ng externa l l y  vs i nter­
na l l y  fi xed o rgan i c carbon i np uts , i nc i dent  p rec i p i tati o n , the o n l y  ex­
ternal  s o urce , contri buted 1 . 9% of  the total , wi th  o rgan i c  carbon fi xed 
d i rect ly  on the wate rs hed contri but i ng 98 . 1 %  of  the tota l . 
E l wood and Ne l son  ( 1 972)  e st i mated net per i p hyto n p roduct i on  ( AFDW) 
i n  Wa l ker Branc h we st  fo rk  to range from 1 6  to 22 mg/m2/day or  an aver­
age of 20 . 7  mg/m2/day ( 7 . 56  g/m2/yr ) .  A s s umi ng 50% o rgan i c carbon , 
annua l  net pe r i p hyton producti o n  was 3 . 78 g C/m2 . When th i s i s  compared 
to the part i c u l ate a l l ochthonous  i nputs  ( i nc l udi ng l i tterfal l ,  b l ow- i n  
and throughfa l l b ut not spr i ngfl ow) of 292 . 74 g o rgan i c  carbon/m2/yr ,  
autochthonous i np uts consti tuted o n l y  1 . 3% of  total organ i c  carbon i n­
p uts to the s tream system . I f  d i s so l ved i np uts ( v i a  throughfal l and 
spr i ngf l ow) and  spr i ngfl ow i np uts of  F POC  we re i nc l uded , the val ue  for  
the  re l ati ve contri buti o n  of per i p hyton to  the tota l  o rgan i c  carbon  
b udget wo u l d  b e  even l owe r .  Th i s  adds  confi rmat i o n  to ear l i e r specu­
l ati o n  (Auerbach et al . 1 970 )  concern i ng the  heterotroph i c  nature  of 
Wal ker Branch .  The va l ue deri ved i n  th i s study for re l at i ve autochthon­
ous  i np uts i s  very c l ose  to  that found i n  Bear B ro o k ,  New Hampsh i re by 
F i s her  and Li kens ( 1 972 ) .  
Tab l e  62 ( from Henderson  et a l . 1 977b ) p res ents  s treamf l ow ( i n  em) 
for the east and we st  fork s ubwatersheds of Wa l ke r Branch  for the 
1 970- 1 976 per i o d .  When streamfl ow i s  thus  exp res sed , the greater area-
Tabl e 6 1 .  O rgan i c Carbon I nputs ( kg/ha) t o  t h e  Wes t  Fork  of  Wal ker  
Branch .  
I nputs Re l ati ve 
Source  ( kg/ha)  Contr i b ut i o n  
I nc i dent P rec i p i tati on ( Externa l ) 5 6 . 3 1 . 9 
C anopy Remova l  ( I nternal ) 38 . 7 1 . 3 
Throughfa l l ( I P  + CR )  95 . 0 3 . 1 
L i tterfa l l ( I nterna l ) 2221 .  5 74 . 4 
B l ow- I n  ( I nterna 1 670 . 9 22 . 5  




Tab l e 62 . Compar i s on  of Area- Equ i va l ent  Streamfl ow ( em )  from the East 








S i x-Year Average 
Streamfl ow D i scharge ( em )  
East  B ranch 
52 . 3 
50 . 5  
90 . 8  
92 . 0  
61 . 8  
38 . 0  
64 . 2 
We s t  Branch  
108 . 5 
102 . 6 
151 . 6 
153 . 1  
115 . 9 
81 . 9 
118 . 9 
*A water year extends from September 1 to Augus t  31  of the fo l l owi ng 
ca l endar year.  
Source : He nderso n  et a 1 .  , 1977 . 
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equ i va l ent  d i s c harge on  the  wes t  fork  s u bwate rshed i s  apparent , b e i ng 
twi c e  that for the  east fork duri ng some years . Th i s  probl em has  l ong 
h i ndered endeavors to uti l i ze Wa l ker Branch i n  the pai red wate rshed con­
text .  When  the two s ubwatersheds  are  taken as  a u n i t ,  area-equ i va l ent  
d i scharge i s  very c l ose  to the expected amount .  Thus  i t  has l o ng been  
hypothes i zed  that  the  wes t  fork s ubwatershed i s  rece i v i ng wate r v i  a 
i nte rbas i n  transfe r  from the east  fork s ubcatchme nt .  
Progres s  i n  quant i fyi ng th i s  transfer  has  recent ly  been  made .  Huff  
et a l . ( 1 977)  used a comp uter code ( Huff and  Begov i c h 1 976 ) , based  on  
the  hydrograph i c  s eparat i on  techn i que of  Hewl ett and H i bbert ( 1 967)  to 
d i st i ng u i s h  qu i c k  ( s torm) f l ow and de l ayed (bas e )  f l ow for the wate rshed .  
They found  that qu i c k  fl ow ,  o n  a u n i t area bas i s ,  was not  s i gn i f i cant ly  
d i fferent for  the two forks  o f  Wa l ke r Branch (Tab l e 6 3 )  and conc l uded 
that about 30% of  the de 1 ayed f l ow ori  gi  nat i ng o n  the east fork i s  
trans ferred to the  west  fork each year , accounti ng for v i rtual ly  a l l o f  
t h e  observed d i fference i n  d i sc harge . 
Va l ues  for month ly  transfer  of wate r ,  g i ven  i n  Huff et a l . ( 1 977 ) 
for the  study peri od , were comb i ned wi th average spri ngfl ow concentra­
t i ons  of  DOC and F POC to y i e l d  month ly  transfers of DOC and F POC from 
the east to we st  fork s ubwatersheds  (Tab l e  64 ) .  Because of the re l a­
t i ve l y  i nvary i ng nature of  spri ngfl ow organ i c  carbon concentrat i ons , 
i nterba s i n  organ i c  transfers vari ed  wi th the quant i ty of water trans­
ferred , y i e l d i ng h i ghest amounts duri ng the  l ate fa l l  through ear l y  
spri ng peri od .  
As can  be  seen  from Tab l e  64 , the  data ser i e s  for  DOC  and  FPOC  
concentrat i o n s  over l apped , but  were not  enti re l y  synchronous . The  FPOC  
Ta b l e  6 3 .  Ca l cu l a ted Monthly  Q u i c k  F l ows on E a s t  and West Forks of W a l ker Branch 
for the 1 97 1 - 1 97 2  through t he 1 97 4 - 1 975  �ater Ye a r s .  
�ater 'le a r  
Mon t h  7 1 -7 2  72-73  7 3 - 74 74- 75  Average 
E a s t  Fork of Wa l ker Brancn ( F l ow i n  em) 
Oct 0 0 . 1 3  0 0 0 . 03 
Nov 0 0 .  26 9 .  86 0. 01 2 . 53 
Dec 0 . 7 4  8 .  7il 8 .  2 1  1 .  5 2  4 .  8 1  
Jan 2 . 42 0 . 78 6 .  90 1 .  94 3 .  0 1  
Feb 0 . 68 0 .  so 1 .  34 J . 32 0. 84 
fla r 1 .  54  1 1 .  4 6  6 . 03 1 1 .  29 7 . 58 
1\p r  0 . 0 1  2 . 34 0 .  38 0 0 . 68 
t�ay 0 . 1 9  7 .  94 0 . 87 0 2 . 25 
Jun 0 0 . 03 0 0 .  79 0 .  20  
J u l  0 0 . 04 0 0 0 . 0 1 
Aug 0 . 0 1  0 .  09 0 0 0 . 02 
Sep 0 0 0 0 . 02 0 . 005 
Average 0 . 4 7  +0 . 78  2 .  70  + 4 .  1 6  2 . 80 +3 . 78 1 .  3 7 + 3 . 20 1 .  83 
Sum 5 . 6  32 . 4  33 . 6  1 6 . 4  2 2 . 0 
Wes t Fork of Wa l ker B r a n c h  ( F l ow i n  em ) 
O c t  0 . 02 0 . 1 1  0 . 02 0 . 03 0. 04 
Nov 0 . 0 1  0 .  26 1 0 . 3 1  0 .  07 2 . 66 
Dec 0 . 89 8 . 86 8 .  44 1 .  4 1  4 . 90 
Ja n 2 . 3 7 0 .  6 1  6 .  7 2  1 .  9 4  2 .  9 1  
Feb 0 . 5 7  0 .  28 1 .  09 0 . 79 0. 68 
Ma r 1 .  4 7 1 2 .  1 5  5 . 83 1 0 . 9 7 7 . 60 
Apr 0 . 07 2 . 1 0  0 . 32  0 0. 62 
May 0 . 20 7 .  54 0 . 84 0 . 03 2 .  1 5  
J u n  0 . 03 0. 09 0 . 01 0 . 8 1  0 .  2 1  
J u 1  0 . 07 0 . 1 5  0 J. 01  0 . 06 
Aug 0 .  03 0. 24 0 . 04 �. 02 0 .  08 Sep 0 . 03 0. 0 1  0 . 02 O . C6 0 . 03 
Av eraye u. 48 +0 . 7 5 2 .  70  +4 .  2 7  2 . 80 +3 . 87 1 .  3 -l  + 3 .  1 0  1 .  83 
Sum 5. 7 32 .  4 33 . 6  i 6 .  1 22 . 0  
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Standard E rror 
+ 0 . 06 
t 4 . 89 
t 4 . 27 
+ 2. 68 
+ 0 . 36 
+ 4 . 75 
+ 1 . 1 2 
+ 3 . 8 1  
+ 0 . 39 
+ 0 . 02  
+ 0 . 04 
+ 0 . 0 1  
+ 2 .  3 8  
tl 3 . 4  
+ 0 .  44 
+ 5 . 1 0  
t 4 .  34 
+ 2 .  65 
t 0 . 3 � 
+ 4 .  9 2  
+ 1 . 00 
+ 3 .  6 1  
t 0 .  40 
+ 0 . 0 7  
+ 0 . 1 0  
+ 0 .  02  
+ 2 .  39 
+ 13.  4 
Ta bl e 64 . Ca l cu l ated Transfer ( k g )  o f  Organ i c  Carbon from the East  to Wes t For k  Subwa ters heds of  
Wa l ker Branch Based on E xce s s  F l ow ( m 3) on  the  Wes t  Fork  as Ca l cu l ated from Hyd ro l og i c  
Data o f  Huff et a l . ( 1 97 7 )  and  We i ghted Wee k l y  Concentrat i ons  of DOC and  FPOC i n  Spri ngf1 ow . 
Excess  Fl ow Concentra t i o n  Tra ns fer Concentrat i on  Tran s fer 
Year Month Wes t Fork ( m3 ) DOC ( mg/ 1 ) DOC ( kg ) FPOC ( rng/ 1 ) FPOC ( kg ) 
1 973  Apr 1 4807 . 8  . 1 5  2 . 22 
May 1 5692 . 6 . 1 9  2 . 98 
J u n  1 3223 . 5  . 1 6  2 . 1 6  
J u 1  9986 . 8  0 . 1 5  l .  50 
Aug  1 0266 . 4  0 . 1 6  l .  63 
Sep 7821 . 6  0 . 20 l .  56  0 . 1 7  1 . 33 
Oct  7449 .  1 0 . 1 8  l .  34 0 . 1 8 1 . 34 
Nov 7985 . 4  0 . 1 5  l .  20 0 . 1 5  l .  20 
Dec 1 3900 . 4  0 . 33 4 . 59 0 . 40 5 . 56 
1 9 74 Jan  209 1 0 . 7  0 . 1 0  2 . 09 0 . 24 5 . 02 
Feb 1 853 3 . 5  0 . 1 4  2 . 59 0 . 1 7  3 . 1 5  
Ma r 1 8253 . 5  0 . 1 4  2 . 59 0 . 1 7  3 . 1 5  
Apr 1 5 1 1 0 . 9 0 . 32 4 . 84 
May 1 1 664 . 3  0 . 24 2 . 80 
J u n  9 1 48 . 9  0 . 22 2 .  01  
J u 1  8962 . 2  0 . 22 l .  97 
Aug  8240 . 6  0 .  2 1  l .  73 
Ap r 1 973- 5 Ma r 1 974 1 . 47 X 1 05 30 . 01 7 3 -74 Wa ter Year 1 . 59 X 1 0  3 1 . 38 -""' w (X) 
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record extended from the f i rst  wee k  of 1 973 through March 1 974 , wh i l e  
the DOC record e ncompas sed  the 1 973- 1 974 water year . The Ap ri 1 1 973  
through March  1 974 porti o n  of  the  F POC  data reco rd was used  to cal c u l ate 
the year l y  transfe r  of F POC . The two t i me peri ods ( Apri l 1 973  through 
March 1 974 and September 1 97 3  through March 1 974)  were very s i m i l ar ,  
w i th both  i n c l  ud i  ng  the maj o r  storm eve nts of November and Decembe r  
1 973 , a s  we l l  a s  the maj o r  storm event i n  March 1 974 .  There was l es s  
than  a 2% d i fference i n  s treamf l ow for the two per i ods  ( 5 . 92 x 1 03 v s  
6 . 0 1  x 1 03 m3 ) and a 7 . 5% d i fference i n  v o l ume o f  water trans fer ( 1 . 47 x 
1 05 v s  1 . 59 x 1 05 m3 ) wi th the Ap ri l 1 973 - March 1 974 peri od hav i ng  the 
h i gher va l ues  for both s treamf l ow and water tran s fe r .  Thus , the F POC  
data cou l d represent a 5- 1 0% overesti mate of  organ i c  transfer compared 
to that for DOC . Regard l e s s , the trans fers  of DOC and FPOC  we re very 
s i m i l ar ( 0 . 78 v s  0 . 82 kg/ha  for  DOC and FPOC , respecti ve l y )  for a tota l 
tran s fe r  of  6 1 . 38 kg/ha , repres enti ng 6% of the tota l uncorrected o utput 
( uncorrected for bas i n  transfer )  of  o rga n i c  carbon from the we s t  fork 
s ubwatershed .  
A s ummary of  i nter- a nd i ntrabas i n  transfers of  o rgan i c carbon  o n  
t h e  west  fork s ubcatc hme nt of  Wa l ker Branch waters hed f o r  t h e  1 973- 1 974 
wate r year i s  s hown i n  Tab l e 65 .  I n c i dent i nputs of  o rgan i c  carbon 
( d i s s o l ved and fi ne parti c u l ate ) were 56 . 34 kg/ha .  Th i s va l ue s hou l d be  
l oo ked o n  as a max i mum , s i nce  it  was  a s s umed that  dur i ng the November 
through February peri od (when i nc i de nt prec i p i tati o n  was not moni tore d )  
canopy contri but i o n  was zero , wi th i nc i dent prec i p i tat i o n be i ng e q u a l  to 
throughfa l l .  The e i ght months of  canopy contri buti o n  were 38 . 68 kg/ha , 
a s  ca l c u l ated from the di fference i n  i nputs i n  throughfa l l and i nc i dent 
Ta b l e 6 5 .  F l u xes  o f  Orga n i c  Carbon  o n  the  Wes t Fo r k  S ubwa ters hed o f  Wa l ker  B ra nc h  Waters hed  for  
the  1 9 73- 1 974 Water  Y ea r .  
DOC FPOC TOC 
Ty pe of F l u x  ( k g/ha ) ( kg/vi . F .  ) ( kg/ha ) ( kg/ l� .  F .  ) ( kg / ha ) 
I n c i dent  Prec i p i tat i o n  39 . 9  1 53 1 . 4  1 6 . 5  632 . l 5 6 . 3  
( I n p u t )  
C a n o py Remov a l  2 3 . 8 91 5 .  5 1 4 .  8· 5 69 . 9  38 . 7  
T h r o u g h fa l l ( I P + C R )  63 . 7  2446 . 8  31 . 3  1 20 1 . 9  9 5 . 0  
So i l  Wa ter  1 3 . 4  5 1 5 . 7 
S treamfl ow 8 . 6 330 . 1 1 7 . 9 686 . 8  26 . 5 
( u n corrected  o u tp ut )  
T ra n s fe r  from E a s t  Fo r k  -0 . 8 30 . 0  -0 . 8  3 1 . 4 - 1 . 6  
S t reamfl ow 7 . 8  300 . 1 1 7 . 1 6 55 . 4  24 . 9 
( ou t p u t  c or re c ted for 
i n traba s i n  tran sfe r )  
I n p u t  - Ou tput  32 . l 1 2 3 1  . 3 - 0 . 6 - 23 . 4 3 1 . 5 
---
Note : W . F .  = We s t  Fork  S u bwa ter s hed 
( kg / ha ) 
2 1 63 . 5 
1 485 . 3  
3648 . 8 
1 0 1 6 . 9  
6 1 . 4 
9 55 . 5  





prec i p i tati on fo r the Marc h through October per i od .  Throughfal l ,  a s  
meas u red  over the 1 2  month peri od , was  9 5 . 02 kg/ha .  
O utput o f  TOC  i n  streamfl ow was  26 . 48 kg/ha , but  when  the i nter­
bas i n  tran s fe r  of  1 . 60 kg/ha i s  taken i nto accou nt , l os s  of TOC from 
wi th i n  the west fork s u bwaters hed was 24 . 89 kg/ha .  Compari ng meteoro­
l ogi ca l  i np ut  wi th geo l ogi ca l  output , 3 1 . 45 kg/ha ( equ i val ent to 56% of 
the i nput)  was retai ned , wi th an  amo unt equ i va l ent  to 44% l os t  from the 
system . Th i s  rete nt i o n  rep rese nts  uptake i n  the s o i l /bedrock/aqu i fer 
system , and when the amo unt of o rgan i c  carbon  reac h i ng  the forest  f l oor 
( throughfa l l )  i s  compared to the output , an eve n greater uptake (70 . 1 3  
kg/ha)  i n  the geo l og i ca l  s ub system i s  o b served .  F urthe r ,  when c o n s i der­
at i o n  i s  g i ve n  the fact that much of  the output i s  due  to throughfa l l 
d i rect l y  to the channe l , the retenti ve capac i ty of  the terrestri a l  
system becomes more apparent .  
For  the ent i re s ubwatershed , 2 1 6 3 . 5 kg of o rga n i c carbon was i ntro­
duced from the atmo sphere , and was s upp l emented wi th 1 485 . 3 kg of 
orga n i c  carb o n  from canopy contr i but i o n , for a total i n  thro ughfa l l of  
3648 . 8  kg , of  wh i c h 955 . 54 kg  of  TOC  was  exported from the  sys tem i n  
streamf l ow .  T h i s wou l d  rep resent  an  uptake i n  the system of 1 207 . 9 kg 
of orga n i c  carbon i ntroduced by the  atmo sp here . 
When  DOC and FPOC f l uxes are compared ( Tab l e 6 5 ) , a str i ki ng  d i f­
fere nce  i n  behav i or  i s  appare nt .  FPOC actual l y  s howed a negat i ve net 
ba l ance  betwee n  i nput and  output ( - 2 3 . 37 kg/s ubwate rshed ) . T hu s , the 
net rete nt i o n  of  DOC i s  greater than that for TOC ( 32 . 06 kg/ha  o r  1 23 1 . 3  
kg/subwaters hed ) . Wh i l e  much more DOC than FPOC was rece i ved  1 n  i nc i ­
dent p rec i p i tati on ( 39 . 88 v s  1 6 . 46 kg/ha o r  1 53 1 . 4  v s  632 . 1 kg ) , the 
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percent of FPOC of the tota l o utput ( 69%) app roxi mated that of DOC for 
tota l i np uts  ( 7 1 %) . I t  s ho u l d be noted  that the 1 973- 1 974 water year 
was extreme l y  wet ,  p robab l y  contr i but i ng to the dom i nance of FPOC i n  
geo l ogi ca l  o utputs . FPOC o utputs were overwh e l mi ng ly  domi nated by maj o r  
s to rm events , e spec i a l l y  t h e  l ate November storm wh i ch occu rred dur i ng 
maxi mum s tream l oad of parti c u l ate o rgan i c carbon ( PO C ) , wi th bank over­
f l ow was h i ng away l arge quant i t i e s  o f  POC from the adjacent forest f l oor .  
T h i s s treams i de l i tter s tratum d i d not conta i n a DOC  res erve nea r l y  as  
l arge as that for  FPOC , a s  seen  by  the  much  l ower DOC  concentrat i ons  
dur i ng peak  storm f l ows . I t  therefore appears that the waters hed system 
i s  more re s i s tant  to l o s s  of d i s s o l ved o utputs than thos e  i n  the par­
t i c u l ate form dur i ng catastroph i c f l ow events , due to the l ow poo l s of  
DOC  i n  the  n on- l i v i ng compone nts o f  the  watershed system . 
CHAPTER  V I I  
SUMMARY 
Leaf fal l to the wes t  fork of Wa l ker Branch  ( g  o rgan i c  matter  
( AFDW)/m2/day )  s howed two peaks , a maj o r  one  dur i ng  m i d-October to  
m i d- November ( 6 . 78 g/m2/day )  and  a m i nor  peak  ( 0 . 37  g/m2/day)  dur i ng  
J u ly and Augu st , the  l atter pos s i b l y  due  to extreme l y  d ry cond i t i o n s  
dur i ng  ear ly  s umme r ,  l eadi ng t o  ear ly  ab s c i s s i on o f  s ome l eave s .  Trends 
and q uanti t i e s  of  l eaf fal l were very s i mi l ar to those found i n  p rev i o u s  
stud i e s  o n  t h e  watershed .  
The maj o r i ty of  fal l of fru i ts and  reproducti ve parts  occurred dur­
i ng two per i ods , m i d- Septembe r  to the end  of November , and Apr i l through  
May ( 0 . 24 g/m2/day ) . The autumn peak  was b i modal , wi th  the  h i ghest  rate 
of i nput ( 0 . 44 g/m2/day )  occurr i ng  dur i ng  the l as t  ha l f of S eptember , 
and the peak  dur i ng  Novembe r  s i m i l ar i n  magn i tude to the s pr i ng  peak .  
M i nor tempora l  and quant i tat i ve d i fferences were observed i n  compar i ng  
these  res u l ts wi th those  of  prev i ous  wor k  o n  the  watershed .  
I np uts  o f  twi gs a l so  occ urred ma i n l y  dur i n g  two per i ods , wi th a 
s i ng l e majo r  peak  occurri ng from the l as t  ha l f o f  October through  Novem­
ber  ( da i l y  i nput  rate varyi ng from 0 . 1 6  to 0 . 22 g/m2/day )  and a b i modal  
trend i n  the spr i ng , wi th peaks ( each  0 . 1 5  g/m2/day )  c o i n c i d i ng w i th 
e i ther  per i ods  of  max i mum wi nd speeds  ( Marc h )  o r  h i gh fru i tfa l l ( May ) . 
Trends we re s i m i 1 ar  to those  p rev i ou s l y  reported for the wate r s hed , 
a l though the spr i ng peak occurred  ear l i e r i n  the pres ent  s tudy .  
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F ra s s  fal l b egan i n  J u ne and peaked  i n  J u l y  ( 0 .  1 5  g/m2/day)  before 
decl i n i ng p rec i p i to u s l y  i n  August , the dec l i ne pos s i b l y  assoc i ated wi th  
the  very dry cond i t i ons  duri ng ear l y  s ummer .  Th i s  trend  was apparent l y  
d i s s i m i l ar t o  that o f  the p rev i ous  s umme r ,  a s  i nd i cated by the September  
1 973 s amp l i ng ,  where fras s  fal l dur i ng  the  f i rst  ha l f  of  the  month 
equa l l ed that for J u l y  1 974 . The va ri ab l e nature of the popul ati ons  o f  
canopy i nsects i n  t h e  O a k  R i dge area had p rev i ous l y  b e e n  documente d .  
L i tterfal l ( >  1 mm) contr i b uted 222 . 1 g/m2 o rga n i c  carbon t o  the 
wes t  fork of  Wa l ke r  Branch duri ng the 1 973- 1 974 water year w i th 1 79 . 1 
g/m2 ( 80 . 6%) a s  l eaves , 25 . 0  g/m2 ( 1 1 . 3%) a s  fru i ts and reproducti ve 
parts , 1 2 . 5  g/m2 ( 5 . 6%) as twi gs , and 5 . 5 g/m2 ( 2 . 5%) a s  fras s .  
A b i modal  trend was apparent for b l ow- i n  of  l eaves to the wes t  fork 
of  Wal ker Branch  for both  northeast- and southwe st- fac i ng s l opes , but  
the mag n i tude of  the i nputs and  the re l at i ve s i ze of  the two peaks d i f­
fered fo r the two aspects , a l though they were tempora l l y  co i nc i dent .  For  
northeast- fac i ng s l opes , the autumn peak was  l arger than  the  spr i ng  peak  
( for  45-60% s l opes , 0 . 7 1  vs  0 . 1 4  g/m streamban k/day ) , wh i l e  for  s outh­
west- fac i ng s l opes , the sp r i ng pea k ,  wh i c h was more c l o s e ly  as soc i ated 
wi th per i ods of  strong wi nds , was l arger than that i n  autumn ( fo r  45-60% 
s l opes , 5 . 32 g/m streambank/day) . The l ow i nputs  i n  m i d-wi nter from 
both aspects was co i nc i dent w i th wet cond i t i ons  and l ow wi nds , espec i a l l y  
i n  Janua ry .  I n  genera l , the i np uts i ncreased wi th  i ncreas i ng s l ope , 
except fo r the h i gh  i nputs fo r the 1 5- 30% s l ope c l a s s  duri ng fa l l  for 
the so uthwe st- fac i ng s l opes ( 1 . 50 g/m streambank/day )  and dur i ng fa l l  
and spr i ng  for northeast- fac i ng s l opes ( 0 . 42 and 0 . 30  g/ m streambank/ 
day) . These  h i gh i nputs we re attri b utab l e to prox i m i ty of the l and wi th 
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these  s l opes to po i nts o f  conf l uence of the drai nage system , where tun­
n e l l i ng of  i nc i dent wi nd was apparent .  
E ven  though the  s trong wi nds were p redomi nant l y  from the  southwest , 
s o uthwes t- fac i ng s l opes v i rtual l y  a l ways had h i gher l eaf i np ut s , due  to 
eddy fo rmat i o n  as the wi nds passed  over  the r i dges borderi ng the dra i n­
age sys tem.  Very l i tt l e b l ow- i n  of  l eaves occ urred from May through 
Augu s t , due i n  p art to the l ac k  of strong wi nds i nc i dent to the water­
s hed , but  a l s o  due to the i nf l uence of  forest cove r .  S i gn i fi cant aspect 
and s l ope  c l a s s  d i fferences were seen for v i rtua l l y  a l l months  when ap­
p rec i ab l e amo u nts  of b l ow- i n  occurred . S i gn i f i cant aspect and date d i f­
fe rences occurred fo r a l l s l ope c l a s s  except benche s , wh i l e  s i gn i f i cant 
s l ope c l a s s  d i fferences  we re found fo r southwest- fac i ng s l opes , and s i g­
n i f i cant date d i fferences were seen  for both aspects . 
Lateral  transport of fru i ts and reproduct i ve parts was quanti tat i ve­
l y  s i m i l ar for the two aspects , wi th a maj or  peak i n  early fal l ( 0 . 4- 0 . 5 
g/m s treambank/day ) .  Stati st i ca l  ana lyses  s howed that both date and 
s l ope  c l ass  exh i b i ted s i gn i fi cant d i fferences wi th no  confound i ng i nter­
acti o n .  Si gni f i  cant date d i ffe rences  were a s soc i ated wi th the h i g h  
v a l ues  f o r  September  a n d  October , wh i l e  i nputs from t h e  steepest  s l opes 
were s i gn i f i cant ly  h i ghe r than from the other s l ope c l asses . Re s u l ts 
i nd i c ated that l ateral  transport of fru i ts and reproducti ve parts was 
not d i rec t l y  a s s oc i ated wi th aeo l i an factors . 
Lateral  transport of  twi gs from northeast- fac i ng s l opes was vari ­
a b l e and l ow throughout the year (most  va l ues were 0 . 02 g/m streambank/ 
day o r  l es s ) , wh i l e  for so uthwes t- fac i ng s l opes a pattern  was d i scern­
i b l e ,  wi th the steepe st s l opes hav i ng h i ghest  i nputs ( s i x  month ly  means 
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for the  two s teepest s l ope c l a s se s  were greater than 0 . 05 g/m s tream­
bank/day ) ; most means were h i gher than those for the correspondi ng  s l ope  
c l a s se s  fo r northeast- fac i ng s l opes . Peak l ateral  transport  of twi gs  
c o i nc i ded  we l l  wi th peaks for l eaves , i nd i cati ng that e i ther  an aeo l i an 
forc i ng factor was operat i ve ( Fe bruary and March )  o r  l i tterfa l l was h i gh 
( November ) . 
Data for l ateral  transport of  frass  s howed trends very s i m i l ar to 
those  for fras s fa l l ,  wi th peaks i n  Septemb e r  1 973  ( 0 . 008 g/m s tream­
b a n k/day )  for the s teepes t  northeast-fac i ng s l opes ) and J u l y  1 974 ( 0 . 003 
g/  m s treamban k/day) wi th l ow val ues  i n  Augus t .  However ,  s evera l  u n i que  
trends  were note d ,  i nc l ud i ng a peak  i n  Novembe r  for the so uthwest- fac i ng 
s l opes  and a cons tant l ow i nput dur i ng wi nter and spr i ng , when fras s  fal l 
was 0 .  These  i np uts  we re co i nc i dent wi th peaks of  b l ow- i n  o f  l eave s , 
i nc l ud i ng  h i g h  va l ues  for the 1 5- 30% s l ope c l a s s  duri ng  Novembe r , i nd i ­
c ati ng  that fra s s  mater i a l  was transported attached to l eave s . Aspect 
d i fferences  were o n l y  marg i na l l y  s i gn i f i cant and s i gn i f i cant s l ope  c l a s s  
e ffects  were ev i dent o n l y  duri ng  Septembe r ,  wi th t h e  steepe st  s l opes 
h av i ng  the gre ates t  i nputs . 
Year ly  i nputs of orga n i c  carbon v i a  l atera l transport to the wes t  
f o r k  of  Wal ker Branch f o r  the 1 97 3- 1 974 wate r year were ( i n  g C!m2 ) 42 . 9  
for l eaves , 7 . 1 for fru i ts and rep roducti ve parts , 2 . 0 for twi gs , and 
0 . 1 for fras s ,  for a tota l of  52 .  l g C!m2 of s tream channe l . 
The study too k  p l ace dur i ng a peri od of  greater than normal  ra i n­
fa l l and streamfl ow and was characte ri zed by s evere storm events occurr­
i ng sporadi ca l l y  from l ate fal l through l ate wi nter of  both the 1 972- 1 97 3  
a n d  1 973- 1 974 water years , wi th t h e  former a l s o  exper i enc i ng a l arge 
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storm at the end of  May . The s ummers for the two years were qu i te 
d i fferent , wi th numerous thunderstorms dur i ng the s ummer of 1 973 , and a 
pronounced dry spe l l from l ate spri ng through ear l y s ummer of 1 974 . 
Streamf l ow was at seasona l l y  l ow l eve l s duri ng the l atter part of  the 
s ummer  and the  early to m i d- fa l l peri od of  both years . A l though it i s  
recogn i zed that the s tudy was pe rformed duri ng years of  h i gh rai nfa l l 
and d i s c harge , the general c l i mati c  regi me of  the Tennes s ee Va l l ey ,  
coup l ed wi th the sma l l s i ze o f  the watershed system , i nd i cated that 
d i s rupt i ve spates can  be expected at l east once every few years . 
Stand i ng  crops o f  l eaf mater i a l  o n  four habi tat types i n  Wal ker 
Branch  duri ng  the 1 973- 1 974 water year s howed l arge seasona l  d i fferences ,  
w ith  s u b s tant i a l  i ncreases  dur i ng ear ly  to m i d- fa l l duri ng peak  l eaf 
fal l ,  fo l l owed by a prec i p i tous  dec l i ne i n  the December samp l i ng due to 
effects of  the l arge storm of  l ate November .  Stand i ng crops rema i ned 
l ow ( 0 . 35- 3 3 . 85 g/m2) for the rema i nder of the study year due to i nter­
m i ttent storm events duri ng wi nter and spri ng wh i ch was hed away l eaf 
materi a l  i ntroduced to the s tream sys tem v i a  b l ow- i n ,  and l i tt l e i nput  
to the s tream system occurred dur i ng s umme r .  Con s i stent hab i tat type 
d i ffe rences occurred , wi th the order ( decreas i ng )  bei ng dry grave l  
s tream grave l dry bedroc k bedrock  poo l s .  Thi s i nd i cated that organ i c 
matter  i n  the dry habi tats u nderwent l e s s  b i o l ogi ca l  and phys i ca l  de­
p l eti o n  than that i n  the habi tat types  permanent l y  covered wi th wate r ,  
and the  grave l  sub strate was better ab l e  to retai n organ i c  matter than 
the bedroc k .  
Standi ng crops of  fru i ts and  reproduct i ve parts a l so  s howed an  
October  peak ( 2 . 00 g/m2 for the grave l  types ) wi th a l arge dec l i ne seen  
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i n  the December  s amp 1 es  a s s oc i  a ted wi th the 1 ate November s torm .  A 
s econd peak  ( 1 . 3 5- 2 . 62  g/m2 ) was seen  dur i ng J une for a l l habi tat types  
except the dry bedroc k .  The dry grave l habi tat type  was s i gn i f i cant l y  
h i gher i n  s tand i ng c rop than  any other hab i tat type . 
The pattern  for twi g s tandi ng c rops  was s i m i l ar to that for frui ts , 
wi th fal l and l ate- spri ng to s umme r peaks , and a prec i p i tous  dec l i ne 
seen  i n  the December 2 s amp l e s .  A l l s i gn i f i cant d i fferences for dates 
were a s soc i  a ted wi th Decembe r ,  February ,  and Apri l ,  the three months 
w i th l owe s t  means . The two grave l  hab i tat type s  were s i gn i f i cant l y  
h i gher than the two bedro c k  types , i nd i cati ng the effecti veness  of  the 
grave l s ubs trate i n  retai n i ng twi g  i np uts . 
For  total o rgan i c  matter , h i ghest  s tandi ng c rops were fou nd dur i ng  
the  November 4 ,  1 973 samp l i ng ( 62 . 76 - 273 . 32 g/m2 ) and l owe st  du r i ng  the 
February 7 samp l i ng ( 0 . 55  - 1 3 . 2 1 g/m2 ) .  Leaf contri buti o n s  were 
greate st  dur i ng autumn , i nc reas i ng dur i ng the l i tterfa l l season  ( 90% 
for a l l hab i tat types  du r i ng  the November 4 samp l i ng )  and be i ng l ower 
duri ng  wi nte r .  
Concentrat i o n  of  DOC (mg/1 ) i n  i nc i dent prec i p i tati o n  a n d  thro ugh-
fal l s howed c l ear seasonal  patte rn s .  Throughfa l l va l ues ranged from 
1 . 90 mg/ 1 i n  December to 3 2 . 32  mg/ 1 i n  J u l y ,  wi th the next h i ghest  mean 
be i ng l l .  33  mg/1 i n  September 1 973 , and general l y  l ow concentrat i o n s  
found dur i ng t h e  l eafl e s s  seas o n .  I nc i de nt prec i p i tat i o n  val ues  ( e i ght 
months 1 data ) , para 1 1  e 1 i ng those  for  throughfa 1 1 , were h i ghest i n  J u l y  
( 8 . 78 mg/1 ) ,  wi th o n l y  the l ow September  val ue ( 1 . 55 mg/l ) s howi ng  a 
d i vergence from the through fal l patte rn . The September  va l ues  for 
throughfa l l and i nc i dent p rec i p i tat i o n , y i e l d i ng l arge va l ues for canopy 
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remova l ( 9 . 78 gm/ 1 ) ,  were i nd i cat i ve of  canopy l each i ng .  Lowest  va l ue s  
for canopy removal  ( 0 . 66-2 . 89 mg/ 1 f o r  March and J une , respect i ve l y )  
were i nd i cati ve of  l i tt l e l each i ng/was h i ng from t h e  new ly  emergent 
vegetat i o n .  
F POC  concentrati on  i n  thro ughfa l l and i nc i dent prec i p i tati on 
c l o s e l y  paral l e l ed those for DOC wi th a n  extreme l y  h i gh J u l y  mean for  
throughfa l l ( 2 0 . 27 mg/1 ) ,  and much l ower means  ( 0 . 49- 6 . 98 mg/ 1 ) fo r the  
rest of  the year .  Val ues for the l eaf l e s s  peri od we re b e l ow 1 . 50 mg/ 1 , 
and means for three months ( November to January)  were be l ow 0 . 75 mg/ 1 . 
For  the e i ght months of data for  FPOC  concentrati on  i n  i nc i dent p rec i p i ­
tati o n , means ranged from 0 . 88 to 0 . 93 mg/1 for September 1 973  and March 
and August 1 974 to l .  83 to 2 .  1 2  mg/1 for Apr i l through J u l y .  Concen­
trat i o n  of  F POC  i n  i nc i dent preci p i tati o n  d i d  not i nc rease dur i ng s umme r 
to the extent that throughfa l l concentrati ons  d i d ,  th i s  bei ng  espec i a l l y  
true for J u l y  ( 2 . 09 mg/ 1 ) .  
Canopy contr i buti ons  to FPOC  concentrat i on  i n  thro ughfa l l c l o s e l y  
para l l  e l l e d  F PO C  l eve l s i n  throughfa l l  due t o  the rather u nc hangi ng  
nature  of  FPOC concentrat i o n  i n  i nc i dent  p rec i p i tati on , wi th h i ghest  
contr i b uti ons  ( 1 8 .  1 8  mg/ 1 ) i n  J u l y .  The  March through May peri od s h owed 
the smal l est  contr i buti ons  from the canopy ( 0 .  1 9  - 0 . 85 mg/1 ) ,  due to the  
fact that  the vegetati on  was new ly  emergent and i nsect pop u l at i ons  were 
s t i l l l ow. 
Re s u l ts from Wal ke r B ranch  for total o rgani c carbon i n  throughfa l l 
were comparab l e  to those found by Carl i s l e  et a l . ( 1 966 , 1 967 ) i n  G re at 
B r i ta i n ;  howeve r , canopy contri buti ons  i n  the l atte r study were genera l l y  
h i gher , due t o  g reater canopy i n sect acti v i ty and heavy ep i phyt i c  growth . 
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Compared to res u l ts of  s umme r through fal l stud i e s  at Hubbard B roo k 
( Eaton et a l . 1 97 3 ) , Wa l ke r  Branch data was more var i ab l e ,  be i ng  more 
c l o s e l y  l i n ke d  to vo l ume of  prec i p i tat i o n .  
DOC , F PO C , and TOC concentrat i ons  i n  throughfa l l were a l l s i gn i f i ­
cant l y  re l ated ( negat i ve l y )  to vo l ume o f  throughfa l l ,  wi th the i nverse  
and l ogar i thmi c regre s s i ons  p rov i d i ng the  best f i ts ( r2 va l ues  o f  0 . 66 ,  
0 . 55 ,  and 0 . 67 for DOC , F POC , and TOC ,  respect i ve l y , for i nverse  and 
0 . 79 ,  0 . 75 ,  and 0 . 82 for DOC , F POC , and TOC ,  respect i ve l y ,  for  the l og­
a r i thmi c regres s i on ) , wi th F PO C  s howi ng the l arge s t  s l opes . Use of 
qua l i tati ve s l ope  and i ntercept var i ab l e s  to d i scern the effects o f  
p resence o r  absence  o f  canopy gene ral l y  i mp roved t h e  f i t  of  t h e  data , 
w i th overal l h i gher  concentrat i ons  and s teeper s l opes  p reva l ent  for DOC 
dur i ng the g rowi ng  season .  For  FPOC  concentrat i o n , s l opes were s i gn i f i ­
cant l y  l ower dur i ng  the growi ng seaso n , i nd i cati ng  that F POC  s howed 
l es s  tendency to dec l i ne wi th i nc reas i ng throughfa l l vo l umes . The  d i f­
ferent  behav i o r  of  DOC and FPOC was attri buted to the very l ow concen­
trati ons of  F PO C  dur i ng s ome wi nter months  of h i gh ra i n fa l l .  
Whi l e  the data f i t the l ogari thmi c re l ati o ns h i p  we l l ,  i t  s h ou l d be  
remembered that the l ow prec i p i tati o n  i n  J u l y , l ead i ng to the very h i g h  
concentrati ons  i n  i nc i dent prec i p i tat i o n a n d  throughfa l l ,  was abnorma l , 
w i th J u l y  u s ua l l y  be i ng one  of  the wette st  month s .  
For  i nc i dent  pre c i p i tat i on , o n l y  the l ogari thmi c regres s i o ns  p ro­
v i ded acceptab l e  fi ts ( r2 va l ue s  of  0 . 42 ,  0 . 27 ,  and 0 . 45 for DOC , F PO C , 
and TOC , respecti ve ly )  wi th the s l ope ( negati ve )  s teepest for DOC . 
Res u l ts we re con s i stent wi th those  p rev i o u s l y  repo rted .  
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Because of the negat i ve re l at i o n s h i p  between o rgan i c  carbon concen­
trat i o n  and v o l ume o f  throughfa l l o r  i nc i dent  prec i p i tati o n ,  no  one  month 
s howed exce s s i ve l y  h i gh i np uts . Month ly  means ranged from 3 . 32 kg/ha  
for December to 1 0 . 05 kg/ha for September  1 97 3 , wi th J u l y  ( next h i ghest  
i np uts ) at 6 . 77 kg/ha . Lowest  i nc i de nt p rec i p i tati o n  i nputs occurred 
duri n g  September  ( 1 . 40 kg/ha) , the month of  h i ghest  throughfa l l i np uts . 
H i ghest  i nc i de nt p rec i p i tati on i np uts  were found i n  May ( 6 . 55  kg/ha ) , 
y i e l d i ng a negat i ve ( - 0 . 08 kg/ha)  canopy contri but i o n  for the month . I n  
general , c anopy contri buti o n s  were l ow duri ng  spr i ng  and h i gher dur i ng  
the J u l y  through October  peri od , wi th  the peak i n  Septembe r  (8 . 64 kg/ha ) . 
For  FPOC , i np uts  s h owed seasona l  pattern , wi th va l ues  dec l i n i ng 
from Septembe r  1 973  to Decembe r  1 973  ( from 3 . 82 to 0 . 85 kg/ha)  and  then  
r i s i ng to an  August  h i gh of  4 . 80 kg/ha .  For  the  e i ght months of  i nc i ­
dent p rec i p i tati o n  data , i np uts ranged from 0 . 55 kg/ha  i n  J u l y ,  to 1 .  77 
kg/ha  i n  Marc h , except for May wh i c h had an i nput of  3 . 1 8  kg/ha . L i ttl e 
seasona l  trend was ev i dent . Canopy contri but i o n  was negati ve ( - 0 . 1 9  
kg/ha ) i n  May , i nd i cati ng  canopy uptake , whi l e  for the  seven months , 
va l ues  ranged from 0 . 56 kg/ha i n  March and Ap r i l to 3 . 90 kg/ha  i n  J u l y ,  
wi th other h i gh i np uts  dur i ng the s umme r mo nths . 
Tota l i nput  of o rgan i c  carbon i n  throughfa l l  was 1 00 . 90 kg/ha , 
s i m i l ar to i nputs i n  the s e s s i l e  oak  fore st  i n  Great Br i tai n for 1 964-
1 965 year ( Car l i s l e  et a l . 1 967 ) .  Canopy contri buti ons  at Wal ker Branch  
were l ower (40 . 94 kg/ha for e i ght months ) ,  whi l e  i np uts v i a  i nc i dent 
p rec i p i tati o n  we re s i mi l ar ( 5 9 . 96 kg/ha)  for the two stud i e s .  The 
re s u l ts for throughfa l l i nputs of TOC at Wal ke r Branch for J une through 
October  were s i mi l a r fo r the two stud i es . The  re s u l ts for i np uts  of  TOC 
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i n  throughfa l l at Wa l ker Branch fo r the J une - Octobe r  per i od we re com­
parab l e  to those  found by Eaton et a l ( 1 97 3 )  at H ubbard Broo k for the 
s ame f i ve month s .  
Stati st i c a l  ana lyses  o f  i nputs  o f  o rgan i c  carbon i n  throughfa l l and 
i nc i dent prec i p i tati o n revea l ed  o n l y  F POC  i n  i nc i de nt p rec i p i tat i o n  was 
s i gn i f i cant l y  (pos i t i ve )  re l ated to vo l ume of rai nfa l l ,  wi th the l oga­
r i thmi c form of the regre s s i on g i v i ng the best  f i t .  Dev i ati ons  from 
regre s s i on were a l so  s i gn i f i cant .  Lac k of  s i gn i f i cant rel ati ons h i p  be­
twee n  i np uts and vo l ume o f  rai nfa l l was  exp l a i ned mai n l y  by the s i gn i f i ­
cant ( negati v e )  re l at i ons h i p  betwee n  concentrat i o n  and vo l ume o f  through­
fa l l  or i nc i dent  p rec i p i tati on .  
Total i np ut  o f  DOC and F POC  i n  throughfa l l was 95 . 02 kg/ha for  the 
1 973- 1 974 water year wi th approx i mate l y  two- th i rds depos i ted as DOC and 
o ne- th i rd as  F PO C .  Net canopy remova l  was  38 . 68 kg/ha  for e i ght months  
( September  through  Octobe r  1 973  and March through August , 1 974) , wi th 
re l at i ve contr i b ut i o n s  of  DOC and F POC s i m i l ar to those  for thro ughfa l l .  
I nc i dent p rec i p i tat i o n i np uts for the e i ght months per i od was 34 . 2 1  kg , 
agai n wi th about two-th i rds enter i ng as DOC and one-th i rd as FPO C .  DOC 
had the h i ghest  re l ati ve contri b ut i o n i n  wi nter ( 7 3-80%) becau se  of very 
l ow F POC concentrati ons . H i ghest  re l at i ve contr i b uti ons  of FPOC were i n  
ear ly  to mi d- s ummer .  
Compari ng res u l ts fo r s umme r 1 974 wi th those  for the i ntense  sam­
p l i ng i n  m i d- s ummer 1 973 revea l ed that the 1 973 peri od had l owe r FPOC 
conce ntrati ons . No c l ear trend eme rged from the data except for concen­
trat i o n  to be  weak ly  ( negat i ve l y )  re l ated to vo l ume of rai nfa l l .  Res u l ts 
s howed that one  l arge storm had q u i te d i fferent effects o n  orga n i c  carbon 
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concentrat i o n  and i np uts than a s er i e s  of smal l e r sto rms whi c h , c umu l a­
t i ve l y ,  have the same vo l ume of  rai nfal l .  
O rgan i c  carbon  co ncentrat i o n s  i n  s o i l water at the 75 em l ayer were 
l ow ,  wi th co l l ecti o n  means  varyi ng from 0 . 62 to 2 . 60 mg/ 1 . Peak DOC 
concentrat i o n s  occurred dur i ng  the l as t  ha l f of J u l y  for the chestnut  
oak ( CO )  and ye l l ow pop l ar (YP)  types  ( 2 . 08 and 1 . 78 mg/1 , respecti ve­
l y ) , wh i l e  the oak- h i c ko ry ( 2 . 60  mg/ 1 ) and p i ne ( P ) types ( 1 . 70 mg/ 1 ) 
s howed peaks i n  the fi rst ha l f of  December .  The former per i od corres­
ponded to a peri od of  h i gh throughfa l l o rgan i c  carbon and the l atter to 
l owe st  rai nfa l l off the wi nte r .  Ana lys i s  of  data by two-way ANOVA re­
vea l e d  s i gn i fi cant date and cover type  effects . Over  a l l dates , the CO 
and OH  cover types  had s i gn i fi cant l y  h i gher means than the YP and P 
type s ,  b ut wi th i n each  group , the cover types  were  not s i gn i fi cant l y  
d i ffe rent . Low means  for the p i ne type  were attr i buted to l ow s tand i ng  
c rops of  l eachab l e  organ i cs , wh i l e  for the YP  type , the l ow topograph i c 
pos i t i on l ed to p ro l onged co ntact of s o i l water wi th  s o i l matri x ,  a l l ow­
; ng uptake of DOC by the s o i  1 sys tem .  Means for dates fe 1 1  i nto two 
groups , wi th the peri od J u l y  1 9 ,  1 973  to January 1 0 ,  1 974 form i ng a group 
w i th genera l l y  h i gher  means  than the second group ( J anuary 1 0 - J une l l , 
1 974) . No s i gn i f i cant re l ati on s h i p  was found betwee n  DOC concentrat i o n  
and vo l ume o f  i nf i l trate , the l atte r ca l c u l ated from the computer code 
P ROSPER .  Water f l uxes past the 75 em so i l l aye r ,  as  ca l cu l ated by 
PROS PER , were ut i l i zed to ca l c u l ate the f l ux of  organ i c carbon from the 
75 em so i l l ayer .  Thi s f l ux amo unted to a l o s s  of  1 . 34 g/m2/year ,  
s i m i l ar to other res u l ts from the Oak  R i dge area . Compared to the l o s s  
a s  co2 due to catabo l i c p roce s s e s  i n  the so i l , the organ i c l os s e s  are 
i n s i g n i fi cant .  
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Spr i ngf l ow concentrat i ons  of DOC and F POC were re l at i ve ly  i nvari ­
ab l e  and l ow dur i ng the study i nd i cat i ng a reduct i o n  i n  concentrati o n  as 
the water pas sed from the soi  1 profi l e  through the aqu i fer  matr i x .  
H i ghest  concentrati ons  of  F POC  occurred duri ng the wee k  of  the l arge 
November storm ( 0 . 82 mg/ 1 ) wi th the DOC concentrat i o n s  dur i ng th i s t i me 
( 0 . 53  mg/1 ) a l mo st  as h i gh as the 0 . 59 mg/ 1 recorded dur i ng the th i rty­
f i rst wee k  of 1 973 , dur i ng wh i ch the l arges t  s umme r storm of the s tudy 
peri od  occurre d .  Mos t  DOC and FPOC concentrat i o n s  were be l ow 0 . 25  mg/ 1 . 
The cons i stent l y  l ow concentrat i o n s  were due to a comb i nati o n  of factors , 
i nc l ud i ng the seasona l i ty of  p rec i p i tati o n  and the fact that the spr i ng 
i s  the d i ffuse  f l ow type , a l l owi ng p ro l onged , i nt i mate contact betwee n  
t h e  groundwater a n d  t h e  aqu i fer matr i x .  Concentrati ons  of  DOC a n d  FPOC 
were co n s i s tent wi th p ub l i shed  data . 
The s i mp l est  storm events occu rred i n  s umme r ,  wi th the hyd rograph i c  
r i se be i ng due to d i rect channe 1 i nput o f  through fa 1 1 .  Because o f  dry 
s o i l cond i t i ons  and h i gh evapotransp i rati on , most water  fal l i ng on  the 
fore st  f l oor was uti l i zed i n  the s o i l profi l e ,  y i e l d i ng l i tt l e to ground­
water .  Dur i ng s umme r storms , the concentrat i on of  DOC i n  throughfa l l ,  
c omb i ned wi th the amo unt  of water enter i ng the s tream , determi ne the  DOC 
conce ntrati ons  i n  s treamf l ow ,  wi th an  upper l i m i t d i ctated by the nega­
t i ve re l at i o n s h i p  between vo l ume of throughfa l l and concentrati o n .  For  
s i m i l ar reasons , an upper l i mi t i s  p l aced o n  the conce ntrati on  of  FPOC 
i n  stream wate r ,  but an  added facto r , mob i l i zati o n  of  detri ta l  s tand i ng 
c rop i n  the stream i ts e l f ,  adds to the F POC  l oad . Thus , DOC concentra­
t i on ( and o utp ut)  i n  s treamf l ow c l o s e l y  paral l e l ed the hydrograp h , wh i l e  
for F POC , concentrati ons  i nc reased dramat i ca l l y  at the f i rst of a s to rm 
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o r  dur i ng any s harp r i se i n  the hydrograph .  F POC  concentrati ons  c harac­
teri s t i c a l l y  peaked  before peak d i scharge , whi l e  for DOC peak d i s c harge 
and peak c oncentrati on  were synchronous . Peak streamf l ow concentrat i o n  
of  DOC was 1 3 . 55 mg/ 1 found i n  a s ummer thundersto rm i n  J u l y  1 974 , after 
a pro l o nged dry peri od .  Peak F POC  concentrat i o n  ( 66 . 77 mg/1 ) occurred 
dur i n g  the November  27 s to rm , c o i nc i dent w i th the h i ghest  f l ows recorded 
dur i ng the  study ,  due to parti c u l ate co ntri buti ons  from source  areas , 
from the stream c hanne l  i ts e l f ,  and from the adjacent l ow- l y i ng forest  
f l oor .  Peak  DOC concentrat i o n s  dur i ng  thi s s to rm were  l i tt l e  h i gher 
than throughfa l l va l ues for the mont h .  In  many sto rms dur i ng the wi nter 
and spr i ng , a second r i se  was s ee n  due , not to d i rect c hanne l i np ut of 
p rec i p i tati on , but  to i nc reased groundwater f l ow from a prev i ous  s to rm .  
D ur i ng  s uc h  a r i s e  DOC concentrat i ons  rema i ned l ow o r  decreased , wh i l e  
F POC  concentrati ons  i nc reased i f  the r i s e  i n  the hydrograph was s harp 
enoug h .  The data reveal ed that FPOC  was more dependent on  antecedent 
hydro l og i c cond i t i ons  than was DOC , due  to the d i fferent s ources of 
o rgan i c  materi a l . 
Regres s i on ana lyses  of  the re l ati o n  of  organ i c  c arbon concentrat i o n s  
and o utputs based o n  data from grab s amp l es a n d  we i ghted wee k ly  average 
conce ntrati ons  and wee k l y  outputs revea l ed genera l l y  s omewhat better 
f i ts fo r F POC concentrat i o n , and good f i ts fo r o utputs  of  both DOC and 
FPO C .  S l opes for FPOC  we re genera l l y  greater than those for DOC . Rat i o  
o f  DOC/FPOC v s  d i scharge s howed negat i ve s l opes for v i rtua l l y  a l l s ort­
i ngs of the data , aga i n i nd i cat i ng the greate r i mportance of F POC  at 
h i gher f l ows . For FPOC concentrat i on data based on grab samp l e s , best  
f i ts were seen  wi th the l ogar i thm i c  re l at i o ns h i p ,  w i th h i ghest s l opes i n  
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s umme r ,  due  to the l ac k  of  very h i gh  f l ows dur i ng th i s  peri od .  For the 
we i ghted wee k l y  concentrat i ons , be st  f i ts fo r FPOC  were found wi th the 
s emi l ogar i thm i c  regres s i o n .  Best f i ts  for DOC we re wi th the norma l re­
gre s s i on , w i th  o n l y  s umme r  data s howi ng  a better f i t wi th a l ogari thmi c 
regres s i o n .  Based o n  we i ghted wee k l y  co ncentrati ons , two seasons , spr i ng 
and s umme r , s howed no form of the regre s s i o n y i e l d i ng s l opes s i gn i f i can­
tly d i ffere nt from zero for DOC concentrati o n . O utputs of  F POC vs  d i s ­
charge we re b e st  f i tted wi th a l ogari thmi c re l at i o n s h i p  fo r grab samp l e s 
and a sem i  l ogari thmi c form of  wee k l y  o utputs . Three seasons  ( fa l l ,  
spr i ng  and wi nter)  had the s em i l ogar i thmi c regre s s i o n  g i v i ng best  f i t 
( r2 va l ues of  0 . 97 ,  0 . 66 ,  and 0 . 85 ,  respect i ve ly ) , wi th s l opes fo r a l l 
three months l ower than those  for s ummer .  However ,  s umme r data was f i t  
best  wi th a normal regres s i o n ( r2 = 0 . 9 1 ) .  The normal regre s s i on f i t  
the DOC output data best wi th r2 va l ues  o f  0 . 95 ,  0 . 80 ,  and 0 . 85 for 
fal l ,  s umme r , and wi nter , respect i ve l y , and 0 . 65 fo r spr i ng .  
H i ghest  we i ghted wee k ly  co ncentrat i ons  of  DOC  and FPOC dur i ng  the 
s tudy pe r i od ( 1 . 87 and 1 . 45 mg/1 , respecti ve l y )  occurred dur i ng the 
fo rty- e i ghth wee k of 1 973 , dur i ng wh i ch the s torm wi th the l arge s t  peak  
f l ow of  the  s tudy occ urred . A l s o , the  rat i o  of  DOC/FPOC , based o n  
we i ghted wee k l y  concentrat i ons  was t h e  l owes t  o f  t h e  s tudy ( 0 . 2 5 ) , i n­
d i cat i ng the dom i nance of FPOC  at h i gher  f l ows . H i gh FPOC concentra­
t i ons  we re due to max i mum stand i ng  c rops of o rgan i c  carbon i n  the s tream 
pr i o r  to the storm and e ntrai nment of  the s treams i de l i tter  l ayer .  
Rati o of DOC/FPOC wa s l ow dur i ng  a l l maj or  storms , i nd i cati ng the  great 
i mpo rtance of  FPOC  at h i gher  f l ow rate s .  The l arge s ummer  storm (wee k 3 1  
o f  1 97 3 )  had DOC concentrati ons  greater than tho se fo r FPOC due i n  part 
to l ow l eve l s of FPOC i n  i nc i dent  prec i p i tati o n .  
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Basef l ow concentrat i o n s  were l ow ( 0 .  l - 0 . 4 mg/ 1 ) for both DOC and 
F POC dur i ng the enti re year , wi th the excepti on of  the forty- thi rd to 
forty- s eventh wee ks , when  wi th i n - sys tem l each i ng of the l arge autumn 
l i tterfa l l i nputs  l ed to e l evated DOC l eve l s  ( 0 1 55  to 0 . 73 mg/1 ) .  FPO C  
concentrat i o n s  remai ned l ow duri ng  th i s t ime d u e  t o  t h e  l ow d i s c harge . 
Because  of  the l ow basef l ow l eve l s and  sma l l s i ze o f  Wa l ker B ranc h ,  con­
c entrat i o n  range s duri ng th i s  study were great ( 2 - 3  orders of  magn i tude ) 
for b oth DOC and FPOC . We i ghted mean concentrat i o n , h i g h ly  dependent o n  
t h e  occurrence o f  maj or  s torm events , were 0 . 67 a n d  0 . 32 mg/ 1 for DOC 
dur i ng 1 973  and 1 974 , respecti ve l y .  
O utp uts for 1 973  were domi nated by the events  of  wee k  48 , when 9% 
of  the tota l year ly  d i s charge transported 25% of  the year ly  output of  
DOC  and  52% of the  year ly  o utput  o f  F POC , wi th F POC  co ntri b uti ng  80% 
( 403 . 6 kg)  of the o utput . Lowes t  wee k l y  outputs were recorded du ri ng  
wee k  35  of  1 973 ( 1 . 24 kg  tota l ) due  to absence of  ra i nfa l l events , l i tt l e 
fres h l y  fa l l en l i tter i n  the stream , and  l ow d i s charge . 
For  the 1 973  ca l endar year , total o utput ( DOC  and  FPOC ) was 1 1 7 1 kg 
( 3 0 . 50 kg/ha) ,  63 . 8% FPOC and 34 . 2% DOC . For the 1 973- 1 974 water year , 
o utputs were 1 0 1 7  kg ( 26 . 48 kg/ha ) ,  32 . 5% DOC and 67 . 5% F POC . Thes e  
va l ues  are 2-3  t i mes  h i gher than tho se  recorded a t  Hubbard Brook ( Hobb i e  
and L i ke n s  1 973 ) , due to i ns u ffi c i e nt data at the New Hamps h i re s i te and  
a l so the occurrence of catas trop h i c  f l ows at Wa l ker Branch  du r i ng  the  
st udy peri od .  
Tota l  i nputs  to  both the  forest  f l oor  and to  the wes t  fork  of  Wa l ker 
Branch were domi nated by l i tte rfa l l ( 95 . 9% and 74. 4% ,  respect i ve l y ) , wi th 
throughfa l l contri but i ng 4 . 1 %  and 3 . 2% ,  respect i v e l y .  A max i mum va l ue  
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for autochthonous  p roducers i n  Wa 1 ker Branch was l .  3% of the tota 1 
organ i c  i nput , c o nfi rmi ng  the heterotroph i c  nature of  the stream eco­
system . I nterbas i n  transfer from the east fo rk  to we s t  fork ,  cal c u l ated 
by hydrograph i c separati on  techn i ques  and spr i ngfl ow concentrati ons  of 
FPOC and DOC was approxi mate l y  1 . 6  kg/ha or 6 1 . 4  kg for the enti re we st  
fork catchment , respecti ve l y ,  6% of  the tota l output . Compari ng meteor­
o l ogi ca l  i np uts and geo l ogi ca l  o utp uts , DOC and F POC  be haved d i s s i mi ­
l ar l y ,  wi th FPOC s howi ng a negati ve net ba l ance ( - 23 . 4  kg ) i nd i cati ng  
greater output  than  i nput . Tota l uptake by the waters hed system was 
1 207 . 9 kg of  o rgan i c  carbon i ntroduced by the atmosphere . 
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APPEND I CES 
APPEN D I X  A 
Tabl e A1 . Mean  Da i l y  I nput  o f  Leaves ( ± One Standard E rror)  V i a L i tter­
fal l to the Wes t  Fork  of Wa l ke r B ranch  for the F i fte e n  
C o l l ecti o n  Per i ods  o f  t h e  1973- 1974 Water Year .  
Mean  x + One  x - One  
Date of  I nput2 (
x ) Standard Standard 
C o l l ect i o n  ( g/m ) E rror  E rror  
09/15/73 1 . 469 1 . 635  1 .  303  
10/02/73 2 . 069 2 . 226  1 .  912  
10/16/73 3 . 702 3 . 958 3 . 446 
1 1/02/73 6 . 168 6 . 583 5 . 753  
11/16/73 7 . 465 7 . 952  6 . 978 
12/02/73 1.  573 1 .  747 1. 399 
0 1/01/74 0 . 056  0 . 066 0 . 046 
0 2/01/74 0 . 015 0 . 017 0. 013 
0 3/01/74 0 . 019 0 . 022 0 . 016 
04/01/74 0 . 030 0 . 034 0 . 026 
0 5/01/74 0 . 029 0 . 032 0 . 026 
0 6/01/74 0 . 050 0 . 057  0 . 043 
07/01/74 0 . 053 0 . 058 0 . 048 
08/01/74 0 . 396 0 . 441 0 . 355  
0 9/01/74 0 . 283 0 . 314 0 . 252  
4 8 5  
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Tab l e  A2 . Mean D a i l y  I nput of  F ru i ts  and  Reproducti ve  Parts ( ±  O n e  
Standard E r ro r )  V i a  L i tte rfa l l t o  t h e  Wes t  Fork  o f  Wa l ker 
B ranch  for  the F i fteen C o l l ecti on  Per i ods  o f  the 1973- 1974 
Water Year .  
Mean x + O n e  x - One  
D ate of  I nput2 (
x ) Standard Standard 
C o l l ect i on ( g/m ) E rror  Error  
0 9/15/73 0 . 055  0 . 079  0 . 031  
10/02/73 0 . 438 0 . 617 0 . 259  
10/16/73 0 . 279 0 . 407 0 . 151 
11/02/73 0 . 366  0 . 529  0 . 203  
11/16/73 0 . 269 0 . 327  0 . 211  
12/02/73 0 . 208 0 . 239  0 . 177 
0 1/01/74 0 . 053 0 . 059  0 . 047 
02/01/74 0 .  011 0 . 014 0 . 008 
0 3/01/74 0 . 031  0 . 043 0 . 019  
04/01/74 0 . 051  0 . 063 0 . 039  
0 5/01/74 0 . 259 0 . 276  0 . 242 
06/01/74 0 . 211 0 . 232  0 . 190 
0 7/01/74 0 . 064 0 . 079 0 . 049 
08/01/74 0 . 053  0 . 067  0 . 039  
09/01/74 0 . 095 0 . 131 0 . 059  
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Tab l e A3 . Mean D a i l y  I nput o f  Twi g s  ( ±  One Standard E rror)  V i a  L i tter­
fa l l to the Wes t  Fork o f  Wal ker B ranch  for the F i fteen 
C o l l ect i o n  P e r i ods  o f  the 1973- 1974 Water  Year .  
Mean x + O n e  x - One  
D ate o f  I nput2 ( x )  Standard 
Standard 
Co l l ecti on ( g/m ) E rror  Error  
09/15/73 0 . 034 0 . 052 0 . 016 
10/02/73 0 . 049 0 . 067 0 . 031  
10/16/73 0 . 043 0 . 061  0 . 025 
11/02/73 0 . 223  0 . 309 0 . 137 
11/16/73 0 . 210 0 .  313 0 . 107 
12/02/73 0 . 154 0 . 215 0 . 093  
0 1/01/74 0 . 023  0 . 030 0 . 016 
0 2/01/74 0 . 011 0 . 017 0 . 005  
0 3/01/74 0 . 014 0 . 018 0 . 010 
04/01/74 0 . 150 0 . 192 0 . 108 
0 5/01/74 0 . 054 0 . 066 0 . 420 
0 6/01/74 0 . 150 0 . 203 0 . 097 
0 7/01/74 0 . 035  0 . 052 0 . 018 
08/01/74 0 . 024 0 . 031 0 . 0 17 
0 9/01/74 0 . 056  0 . 070 0 . 042 
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Tabl e A4 . Mean  Da i l y  I nput  of  Frass  (± One  Standard Erro r )  Vi a L i tter­
fa l l to the Wes t  Fork of Wal ker B ranch  for the F i fteen  
C o l l ect i o n  Per i ods  o f  the 1973- 1974 Water Year .  
Mean x + One  x - O ne 
Date o f  I nput2 ( x )  Standard Standard C o l l ecti o n  ( g/m ) Error  Error  
09/15/73 0 . 149 0 . 166 0 . 132 
10/02/73 0 . 079 0 . 090 0 . 068 
10/16/73 0 . 019 0 . 023 0 . 015 
11/02/73 0 . 000 
11/16/73 0 . 000 
12/02/73 0 . 000 
01/01/74 0 . 000 
02/01/74 0 . 000 
0 3/01/74 0 . 000 
04/01/74 0 . 000 
05/01/74 0 . 000 
0 6/01/74 0 . 000 
07/01/74 0 . 053 0 . 064 0 . 042 
08/01/74 0 . 148 0 . 168 0 . 128 
09/01/74 0 . 015 0 . 019 O . Oll 
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Tab l e A 5 .  M e a n  Dai l y  Rate ( g/m Streambank)  o f  I n p ut of  Leaf Mate r i a l  
(w i th 95% C o n f i dence L i m i t s )  V i a B l ow- I n  from Northeast­
Fac i ng S l opes to the Wes t  Fork  o f  Wal ker B ranch for the 
Month l y  Co l l ect i o n s  D ur i ng  the 1973- 1974 Water Year .  
Date X x + c . L . * X - c .  L .  X X + C .  l .  X - c .  L .  
- - - - - - - - - - Benches- - - - - - - - - - - - - - - - - 15- 30% S l opes - - - - - - - -
10/02/73 0 . 03851 0 . 10378 - 0 . 02289 0 . 06214 0 . 12023 0 . 00706 
11/02/73 0 . 10204 0 . 18670 0 . 02341 0 . 25521  0 .  44130  0 . 09316 
12/02/73 0 . 16901 0 . 86967 - 0 . 26907 0 . 4162 6  0 . 79575  0 . 11696 
0 1/01/74 0 . 00737 0 . 02089 - 0 . 00596 0 . 13928 0 . 30816 - 0 . 00779  
02/01/74 0 . 00082 0 . 00106 0 . 00058 0 . 01323 0 . 02491 0 . 0016 9  
0 3/01/74 0 .  01147 0 . 03632 - 0 . 01277 0 . 13675 0 . 28874 0 . 00269  
04/01/74 0 . 02348 0 . 05473 - 0 . 00683 0 . 30012 0 . 69072 - 0 . 00024 
0 5/01/74 0 . 00493 0 .  01153 - 0 . 00163 0 . 07423 0 . 10021 0 . 04887 
06/01/74 0 . 00656 0 . 01114 0 . 00200 0 . 01103 0 . 02529  - 0 . 00303 
07/01/74 0 . 00262 0 . 00608 - 0 . 00083 0 . 00519 0 . 00923 0 .  00117 
08/01/74 0 . 01929 0 . 04709 - 0 . 00778 0 . 00822 0 . 01455  0 . 00193 
09/01/74 0 . 00268 0 . 00470 0 . 00067 0 . 01795 0 . 04684 - 0 . 01013 
- - - - - - - 30-45% S l opes- - - - - - - - - - - -- - 45- 60% S l opes- - - - - - - -
10/02/73 0 .  07231 0 . 10175 0 . 04366 0 . 12373 0 . 19801 0 . 0 5415 
11/02/73 0 . 23117 0 . 33315 0 . 13699 0 . 35544 0 . 61130 0 . 14021 
12/02/73 0 . 48237  0 . 73104 0 . 26943 0 . 71346 1 . 2 5684 0 . 30091 
0 1/01/74 0 . 07626 0 . 12555 0 . 02913 0 . 09468 0 . 17235 0 . 02217 
02/01/74 0 . 00858 0 . 01641 0 . 00081 0 . 03796 0 . 08505 - 0 . 00709 
03/01/74 0 . 06002 0 . 10766 0 . 01444 0 . 10257 0 . 16554 0 . 04301 
04/01/74 0 . 10414 0 . 20500  0 . 01173 0 . 14862  0 .  31704 0 . 00174 
05/01/74 0 . 04047 0 . 06314 0 . 01829 0 . 04581 0 . 07668 0 . 01583 
0 6/01/74 0 . 00421 0 . 00635 0 . 00208 0 . 00787 0 . 01544 0 . 00036 
07/01/74 0 . 00312 0 . 00533 0 . 00091  0 . 00781 0 . 01278 0 . 00286 
08/01/74 0 . 02816 0 . 05759 - 0 . 00045 0 . 03156 0 . 05764 0 .  00613 
09/01/74 0 . 01584 0 . 0 2448 0 .  00728 0 . 02438 0 . 04840 0 . 00091 
*C .  L .  = 95% C o n f i dence L i m i t  
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Tab l e A6 . Mean D a i l y  Rate ( g/m Streamba n k)  of  I nput  o f  Leaf Mate r i a l  
(wi th 9 5% C o n f i dence L i m i ts )  V i a B l ow- I n  from Southwes t­
Fac i ng S l opes to the We s t  Fork o f  Wa l ke r B ranch  for the 
Month l y  Co l l ecti o n s  D u r i ng the 1973- 1974 Water  Yea r .  
- -Date X X + C .  l .  X - C .  L .  X X + C .  l .  X - c .  L .  
- - - - - - - - - - B e nches - - - - - - - - - - - - - - - - - 15 - 30% S l ope s - - - - - - - -
10/02/73 0 . 06577 0 . 18512 - 0 . 04157 0 . 05340 0 . 07346 0 . 03371 
11/02/73 0 . 32244 0 . 87109 - 0 . 06533  0 . 3 5844 0 . 58696 0 . 16282 
12/02/73 0 . 26073 3 . 2 7422 - 0 . 62813 1. 49872 2 . 97921 0 . 56905  
01/01/74 0 . 02353  0 . 05807 - 0 . 00989 0 . 72760 1 .  30747 0 . 29345 
02/01/74 0 .  0 1347 0 . 04071 - 0 . 01305 0 . 07948 0 . 16485 0 . 00036 
03/01/74 0 . 08084 0 . 37286 - 0 . 14907 0 . 40186 0 . 81179 0 . 08468 
04/01/74 0 . 11811 0 . 38755 - 0 . 09901 0 . 60107 1 . 31822 0 . 10577 
05/01/74 0 . 09249 0 . 22901 - 0 . 02886 0 . 32543 0 . 45461 0 . 20773 
06/01/74 0 . 01139 0 . 02342 - 0 . 00050  0 .  00773  0 . 01456 0 . 00095 
07/01/74 0 . 00477 0 . 013 54 - 0 . 00392 0 . 01017 0 . 01821 0 . 00220  
08/01/74 0 . 00782 0 . 01737 - 0 . 00164 0 . 02169 0 . 04002 0 . 00369 
09/01/74 0 . 02076 0 . 02053 0 . 03730 0 . 00403 
- - - - - - - 30-40% S l ope s - - - - - - - - - - - - -- 45- 60% S l opes- - - - - - - -
10/02/73 0 . 09715 0 . 14105 0 . 05493 0 . 22922 0 . 35530 0 . 11486 
11/02/73 0 . 60726 0 . 91197 0 .  35111 0 . 89354 1 .  26568 0 . 58253 
12/02/73 0 . 92546 1 . 48580 0 . 49142 1 .  35032 2 . 71865 0 . 48549 
0 1/01/73 0 . 20742 0 . 41899 0 . 02740 1. 19383 1. 93795 0 . 63818 
02/02/74 0 . 03867 0 . 07359  0 . 00488 0 . 13555 0 . 23202 0 . 04664 
03/01/74 0 . 66407 1 .  43011 0 . 13950 2 . 24300 3 . 47262 1 . 35143 
04/01/74 1 .  84702 4 . 93856 0 . 36489 5 . 32392 8 . 62732 3 . 15401 
05/01/74 0 . 33037 0 . 61091 0 . 09869 1 .  29393 2 . 52092 0 . 49453 
06/01/74 0 . 01029 0 . 01584 0 . 00474 0 . 06291 0 . 11658 0 . 01183 
07/01/74 0 . 01557 0 . 03319 - 0 . 00174 0 . 04504 0 . 10978 - 0 . 01592 
08/01/74 0 . 04576 0 . 09630 - 0 . 00244 0 . 06803 0 . 12400 0 . 01485 
09/01/74 0 . 01638 0 . 02332 0 . 00949 0 .  03 111 0 . 05192 0 . 01071 
49 1 
Tab l e A 7 .  Res u l ts o f  Three-Way ANOVA ' s for B l ow- I n  Data for  t h e  Wes t  
F o r k  o f  Wa l ke r  B ranch  f o r  t h e  1973- 1974 Water Year , w i th 
Date , S l ope C l as s , and Aspect as  C l as s  Var i ab l e s .  
Fru i ts and  
Stat i s t i ca l  Reproducti ve 
Parameter Leaves Parts Twi g s  Frass  
Mean S q uare 0 . 131 0 . 008 0 . 001  0 . 001  
Mean S quare E rror  0 . 008 0 . 007 < 0 . 001  < 0 . 001  
F 15 . 82 1 . 11 2 . 26 2 . 25 
Pr>F 0 . 0001 0 . 2371 0 . 0001  0 . 0001 
D ata 
F 3 6 . 57  2 . 11 3 . 36 7 . 47 
P r> F  0 . 0001 0 . 0181 0 . 0002  0 . 0001 
S l ope C l a s s  
F 42 . 45 5 . 80 6 . 02 5 . 74 
P r> F  0 . 0001 0 . 0008 0 . 0006  0 . 0008 
Aspect 
F 144 . 48 0 . 04 11 . 62 3 . 73 
P r> F  0 . 0001 0 . 8342 0 . 0007  0 . 0538 
Date/S l ope C l a s s  
I nteracti on 
F 4 . 39 1 .  31 1 . 34 2 . 41 
P r> F  0 . 0001 0 . 1212 0 . 1014 0 . 0001 
Date/Aspect 
I nte racti on 
F 14 . 86 0 . 33  1 .  26  0 . 86 
P r> F  0 . 0001  0 .  9779  0 . 2426 0 . 5844 
S l op e  C l ass/Aspect 
I nte racti o n  
F 23 . 77 0 . 22 5 . 63 0 . 13 
P r> F  0 . 0001 0 . 8839 0 . 0009  0 . 9370 
D ate/S l op e  C l as s/Aspect 
I nteract i o n 
F 4 . 73  0 . 18 1 .  44 0 . 54 
Pr> F 0 . 0001 1 .  0000 0 . 0546 0 . 9843 
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Tab l e A8 . Mean D a i l y  Rate o f  I nput  ( g/m Streamba n k )  o f  F r u i ts and  
Reproduc t i ve Parts  V i a  B l ow- I n  (w i th 9 5% C o n f i dence L i m i ts )  
from N ortheast- F ac i ng S l opes  to the West  Fo rk o f  Wal ker 
B ranch  for  the Month l y  C o l l ecti o n s  D u r i ng the  1973- 1974 
Water  Year.  
Date X X + C .  l .  X - c .  L .  X X + C .  l .  X - C .  L .  
- - - - - - - - - - Benches- - - - - - - - - - - - - - - - - 15 - 3 0% S l opes - - - - - - - -
10/02/73 0 . 00039 0 . 00133 - 0 . 00055  0 . 03007 0 . 12430 - 0 . 04535 
11/02/73 0 . 00171 0 . 00554 - 0 . 00201 0 . 02275  0 . 06899 - 0 . 02149 
12/02/73 0 . 00590 0 . 01031 0 . 00150 0 . 02523  0 . 05276  - 0 . 00158 
0 1/01/74 0 . 00737  0 . 02038 - 0 . 00547 0 . 0 1836 0 . 04588 - 0 . 00844 
0 2/01/74 0 . 00113 0 . 00330 - 0 . 00104 0 . 00379 0 . 00681 0 . 00078 
0 3/01/74 0 . 00171 0 . 00422 - 0 . 00079 0 . 00134 0 . 00260 0 . 00001 
04/01/74 0 . 00232 0 . 00829 - 0 . 00361 0 . 00343 0 . 00897 - 0 . 00208 
0 5/01/74 0 . 00879 0 . 01752 0 . 00012 0 . 00587 0 . 0 1017 0 . 00159 
0 6/01/74 0 . 00650 0 . 02230 0 . 00906 0 . 00091 0 . 00161 0 . 00020 
07/01/74 0 . 00068 0 . 00236 - 0 . 00099 0 .  00711 0 .  02211 - 0 . 00787 
08/01/74 0 . 00016 0 . 00065 - 0 . 00034 0 . 00031 0 . 00054 0 . 00008 
0 9/01/74 0 . 00256 0 . 01074 - 0 . 00556 0 . 00141 0 . 00410 - 0 . 00127 
- - - - - - - 30-45% S l opes - - - - - - - - - - - - - -45- 60% S l opes - - - - - - - -
10/02/73 0 . 16892 0 . 38331 - 0 . 01224 0 . 53685 1 .  83032 - 0 . 16550 
11/02/73 0 . 03934 0 . 11895 - 0 . 03538 0 . 27074 0 . 93224 - 0 . 16430 
12/02/73 0 . 02435 0 . 05969 - 0 . 00980 0 . 01355 0 . 02638 - 0 . 00087 
0 1/01/74 0 . 01560 0 . 04602 0 . 01394 0 . 00413 0 . 00778 0 . 00051 
02/01/74 0 . 00169 0 . 00387 - 0 . 00048 0 . 00102 0 . 00197 0 . 00008 
0 3/01/74 0 .  00113 0 . 00210 0 . 00017 0 . 00214 0 . 00379 0 . 00049 
04/01/74 0 . 00215 0 .  00413 0 . 00018 0 . 00121 0 . 00191 0 . 00050 
0 5/01/74 0 . 00955  0 . 01962 - 0 . 00043 0 . 02580 0 . 04950 0 . 00262 
0 6/01/74 0 . 00432 0 . 00636 0 . 00228 0 . 06492 0 . 19887 - 0 . 05406 
0 7/01/74 0 . 00437 0 . 00903 - 0 . 00027 0 . 0 1744 0 . 05334 - 0 . 0 1724 
08/01/74 0 . 02250  0 . 07671  - 0 . 02890 0 . 19581 0 . 41684 0 . 00927 
0 9/01/74 0 . 01232 0 . 03851 - 0 . 01320 0 . 14860 0 . 5 2479 - 0 . 13479 
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Tab l e  A9 . Mean D a i l y  Rate o f  I np ut ( g/m Streambank)  o f  F r u i ts and  
Reproducti ve Parts  V i a B l ow- I n  (w i th 95% C o n f i de nce L i m i ts )  
f rom S outhwe s t - F ac i ng  S l opes  to the We st  Fork  of  Wa l ker 
B ranch  for the Month l y  Co l l ecti o n s  D u r i ng  the 1973- 1974 
Water Year .  
Date X X + c .  L .  X - C .  L .  X X + C .  l .  X - C .  L .  
- - - - - -- - -- Benches - - - - - - - - - - - - - - - - - 15 - 30% S l op e s- - - - - - - -
10/02/73 0 . 03521  0 . 15343 - 0 . 07089 0 . 03148 0 . 10956 - 0 . 04112 
11/02/73 0 . 0 1994 0 . 05161 - 0 . 01079 0 . 05921  0 . 17559 - 0 . 04565 
12/02/73 0 . 12016 0 . 50804 - 0 . 16796 0 . 03582 0 . 08534 - 0 . 01144 
0 1/01/74 0 . 01844 0 . 03829 - 0 . 00103 0 . 01013 0 . 01815 0 . 00218 
02/01/74 0 . 00241 0 . 00457 0 . 00026 0 . 00252 0 . 00260 0 . 00044 
03/01/74 0 . 00428 0 . 00999 0 . 00141 0 . 00218 0 . 00463 - 0 . 00027 
04/01/74 0 . 09064 0 . 39932 - 0 . 14994 0 . 00418 0 . 00674 0 . 00162 
0 5/01/74 0 . 04832 0 . 10170 - 0 . 00248 0 . 02121 0 . 03647 0 . 00617 
06/01/74 0 . 00801 0 . 01467 0 .  00137 0 . 00549 0 . 01108 - 0 . 00007 
07/01/74 0 . 00281 0 . 00587 - 0 . 00024 0 . 00325 0 . 00736 - 0 . 00085 
08/01/74 0 . 01563 0 . 06089 - 0 . 02771 0 . 00172 0 .  00135 0 . 00009 
0 9/01/74 0 . 00020 0 . 00066 - 0 . 00026 0 . 00003 0 . 00008 - 0 . 00002  
- - - - - - - 30-45% S l opes- - - - - - - - - - - - - - 45- 60% S l opes - - - - - - - -
10/02/73 0 . 04310 0 . 11742 - 0 . 02628 0 . 35057 1 . 69686 - 0 . 32363 
11/02/73 0 . 02195 0 . 06102 - 0 . 01568 0 . 45484 2 . 48907 - 0 . 39335  
12/02/73 0 . 05235  0 . 11308 - 0 . 00506 0 . 10100 0 . 27441 - 0 . 05059  
0 1/01/74 0 .  01371 0 . 02154 0 . 00597  0 . 03191 0 . 06708 - 0 . 00211 
0 2/01/74 0 . 06059  0 . 16401 - 0 . 03364 0 . 00238 0 . 00443 0 . 00034 
0 3/01/74 0 . 00835 0 . 01359 0 . 00414 0 . 00726 0 . 01230 0 . 00224 
04/01/74 0 . 00641 0 . 01012 0 . 00272 0 . 00533 0 . 01051 0 .  00117 
0 5/01/74 0 . 04182 0 . 07372 0 . 01086 0 . 03000 0 . 05802 0 . 00185  
0 6/01/74 0 . 00709 0 . 01398 0 . 00025  0 . 02163 0 . 05275  - 0 . 00763 
0 7/01/74 0 . 00357 0 . 00459 0 . 00156 0 . 02396 0 . 07041 - 0 . 02239  
08/01/74 0 . 00089 0 . 00181 - 0 . 00002 0 . 04208 0 . 14857 - 0 . 05372  
0 9/01/74 0 . 00271 0 . 00690 - 0 . 00145 0 . 02327 0 . 06640 - 0 . 01811 
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Tab l e A10 . Mean Da i l y  Rate o f  I np u t  ( g/m Streamban k )  o f  Twi gs V i a  
B l ow- I n  (Wi th 9 5% C o n f i dence L i m i ts )  from Northeast­
Fac i ng S l opes  to the We st  Fork  o f  Wal ker B ranch  fo r the 
Month l y  Co l l ecti o n s  Dur i ng the 1973- 1974 Water Yea r .  
-Date X X + C .  L .  X - C .  L .  X X + C .  L .  X - C .  L .  
- - - - - - - - - - Benches- - - - - - - - - - - - - - - - - 15 - 3 0% S l opes- - - - - - - -
10/02/73 0 . 00002 0 . 00010 - 0 . 00005 0 . 00017 0 . 00052 - 0 . 00020 
11/02/73 0 . 00023 0 . 00096 - 0 . 00050 0 . 00035 0 . 00088 - 0 . 00019 
12/02/73 0 . 00000 0 . 01764 0 . 06090 - 0 . 02386 
01/01/74 0 . 00040 0 .  00135 - 0 . 00056 0 . 01064 0 . 03063 - 0 . 00896 
02/01/74 0 . 00383 0 . 00160 - 0 . 00084 0 . 00241 0 . 00536 - 0 . 00054 
03/01/74 0 . 00100 0 . 00385 - 0 . 00185 0 . 00653 0 . 01682 - 0 . 00359 
04/01/74 0 . 04854 0 . 16224 - 0 . 05403 0 . 02188 0 . 06983 - 0 . 02392 
05/01/74 0 . 00694 0 . 02474 - 0 . 01056 0 . 00950 0 .  01872 0 . 00037 
06/01/74 0 . 00253 0 . 00751 - 0 . 00244 0 . 00543 0 . 01689 - 0 . 00589 
0 7/01/74 0 . 00000 0 . 00145 0 . 00341 - 0 . 00049 
08/01/74 0 . 00161 0 . 00673 - 0 . 00349 0 . 00334 0 . 00998 - 0 . 00324 
09/01/74 0 . 00122 0 . 00513 - 0 . 00267 0 . 00004 0 . 00013 - 0 . 00005 
- - - - - - - 30-45% S l opes - - - - - - - - - - - - - - 45- 60% S l ope s - - - - - - - -
10/02/73 0 . 00363 0 . 01017 - 0 . 00286 0 . 01403 0 . 03323 0 . 00482 
11/02/73 0 . 00341 0 . 01131 - 0 . 00443 0 . 00074 0 . 00206 - 0 . 00058 
12/02/73 0 . 01544 0 . 03083 0 . 00028 0 .  01104 0 . 03506 - 0 . 01242 
0 1/01/74 0 . 01445 0 . 04846 - 0 . 0 1846 0 . 00044 0 . 00111 - 0 . 00024 
02/01/74 0 . 00237 0 . 00567 - 0 . 00092 0 . 01778 0 . 05986 - 0 . 02262 
03/01/74 0 . 00738 0 . 02155 - 0 . 00658 0 . 00256 0 . 00470 0 . 00043 
04/01/74 0 . 02617 0 . 06951 - 0 . 01542 0 . 00704 0 . 01556 - 0 . 00141 
05/01/74 0 . 00409 0 . 01068 - 0 . 00246 0 . 01539 0 . 03542 - 0 . 00426 
06/01/74 0 . 00208 0 . 00470 - 0 . 00053 0 . 00804 0 . 02587 - 0 . 00948 
07/01/74 0 . 00020 0 . 00044 - 0 . 00005 0 . 00034 0 . 00098 - 0 . 00031 
08/01/74 0 . 00195 0 . 00498 - 0 . 00107 0 . 00088 0 . 00204 - 0 . 00028 
09/0 1/74 0 . 00027 0 . 00090 - 0 . 00037 0 . 00122 0 .  00411 - 0 . 00166 
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Tab l e All . Mean Da i l y  Rate o f  I nput  ( g/m Streamb a n k )  o f  Twi gs  (w i th  9 5% 
C o n f i dence L i m i ts )  V i a  B l ow- I n  from S o uthwes t- Fac i ng S l opes  
to the Wes t  Fork  of  Wal ker Branch  for  the Mont h l y  C o l l ect i o n s  
D u r i ng  the 1973- 1974 Water  Yea r .  
Date X X + c .  L .  X - C .  L .  X X + C .  l .  X - c .  L .  
- - - - - - - - - - B e nches- - - - - - - - - - - - - - - - - 15- 30% S l opes- - - - - - - -
10/02/73 0 . 00008 - 0 . 00320 - 0 . 00017 0 . 00126 0 . 00284 - 0 . 00032 
11/02/73 0 . 00672 0 . 01970 - 0 . 00610 0 . 00651 0 . 00173 - 0 . 00041 
12/02/73 0 . 00158 0 . 01781 - 0 . 0 1448 0 . 00679 0 . 01417 - 0 . 00054 
01/01/74 0 . 00174 0 . 00436 - 0 . 00087 0 . 00284 0 . 00613 - 0 . 00043 
02/01/74 0 . 00269 0 . 00069 - 0 . 00015 0 . 00153 0 . 00333 - 0 . 00026 
03/01/74 0 . 00985 0 . 02492 - 0 . 00500 0 . 00088 0 . 00211 - 0 . 00035  
04/01/74 0 . 00877 0 . 02847 - 0 . 01056 0 . 03318 0 . 08641 - 0 . 01744 
05/01/74 0 . 03694 0 . 15289 - 0 . 06735 0 . 0 1290  0 . 02438 0 . 00155  
06/01/74 0 . 00404 0 . 01572 - 0 . 00751 0 . 00020 0 . 00069 - 0 . 00028 
07/01/74 0 . 00004 0 . 00017 - 0 . 00089 0 . 00166 0 . 00328 0 . 00004 
08/01/74 0 . 00004 0 . 00016 - 0 . 00008 0 . 00478 0 . 01383 - 0 . 00420 
09/01/74 0 . 00015  0 . 00064 - 0 . 00033 
- - - - - - - 30-45% S l op e s - - - - - - - - - - - - - - 45- 60% S l opes- - - - - - - -
10/02/73 0 . 00286 0 . 00562  - 0 . 00049 0 . 07741 0 . 22344 - 0 . 05119 
11/02/73 0 . 00598 0 .  01360 - 0 . 00158 0 . 00814 0 . 01745 - 0 . 00107 
12/02/73 0 . 03980 0 . 09388 - 0 . 01161 0 . 17288 0 . 46214 - 0 . 05916  
01/01/74 0 . 03569  0 . 10681 - 0 . 03084 0 . 01837 0 . 03895 - 0 . 00180 
0 2/01/74 0 . 00076 0 . 00183 - 0 . 00032 0 . 01041 0 . 01901 0 . 00188 
03/01/74 0 . 13276 0 . 34016 - 0 . 04255 0 . 02839 0 . 07127 - 0 . 01278 
04/01/74 0 . 06493 0 . 15181 - 0 . 01447 0 . 16483 0 . 36182 - 0 . 00367 
0 5/01/74 0 . 00983 0 . 01564 0 . 00407 0 . 06642 0 . 14160 - 0 . 00334 
0 6/01/74 0 . 00975  0 . 02471 - 0 . 00500 0 .  02172 0 . 05123 - 0 . 00693 
07/01/74 0 . 00063 0 .  00134 - 0 . 00007 0 .  00138 0 . 00302 - 0 . 00025  
08/01/74 0 . 00054 0 . 00180 - 0 . 00073 0 . 00630 0 . 01730 - 0 . 00457 
09/01/74 < 0 . 00100  0 . 00015 - 0 . 00004 0 . 00539 0 . 01030 0 . 00050  
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Tab l e Al2 . Mean Da i l y  Rate ( g/m Streamban k )  o f  I np u t  o f  Frass  (w i th 
9 5% C o n f i dence L i m i t s )  V i a  B l ow- I n  from Northeast- Fac i ng 
S l opes  to the West  F o r k  o f  Wa l ke r  B ranch  for  the Month l y  
C o l l e ct i ons  D u r i ng the 1973- 1974 Water Year .  
Date X X + C .  L .  X - C .  L .  X X + c .  L .  X - C .  L .  
- - - - - - - - - - B e nches - - - - - - - - - - - - - - - - - 15-30% S l ope s - - - - - - - -
10/02/73 0 . 00062 0 . 00169 - 0 . 00046 0 . 00007 0 . 00015 - 0 . 00002  
11/02/73 0 . 00002 0 . 00009 - 0 . 00005 0 . 00012 0 . 00024 
12/02/73 0 . 00035  0 . 00155 - 0 . 00085 
01/01/74 0 . 00037 0 . 00083 - 0 . 00008 0 .  00013 0 . 00039 - 0 . 00013 
02/01/74 0 . 00015 0 . 00041 - 0 . 00012 0 . 00005 0 . 00013 - 0 . 0 0004 
03/01/74 0 . 00000 0 . 00000 
04/01/74 0 . 00048 0 . 00202 - 0 . 00105 0 . 00000 
05/01/74 0 . 00110 0 . 00414 - 0 . 00193  0 . 00023 0 . 00047 - 0 . 00002  
06/01/74 0 . 0 0015 0 . 00061 - 0 . 00032 0 . 00002 0 . 00006 - 0 . 00001  
07/01/74 0 . 00011 0 . 00034 - 0 . 00012 0 . 00024 0 . 00068 - 0 . 00019 
08/01/74 0 . 00015 0 . 00041 - 0 . 00012 0 . 00091 0 . 00020 - 0 . 00002 
09/01/74 0 . 00000  0 . 00007 0 . 00015 - 0 . 00002  
- - - - - - - 30-45% S l opes- - - - - - - - - - - - - - - 45- 60% S l ope s - - - - - - - -
10/02/73 0 . 00246 0 . 00518 - 0 . 00002 0 . 00778 0 . 01244 0 . 00312 
11/02/73 0 . 00014 0 . 00031 - 0 . 00003 0 . 00048 0 . 00098 - 0 . 00001  
12/02/73 0 . 00039 0 . 00098 - 0 . 00021 0 . 00015 0 . 00039 0 . 00009 
01/01/74 0 . 00000 0 . 00000 
02/01/74 0 . 00051  0 . 00161 - 0 . 00060 0 . 00015 0 . 00033 - 0 . 00004 
03/01/74 0 . 00036 0 . 00012 - 0 . 00005 0 . 00005  0 . 00012 - 0 . 00001 
04/01/74 0 . 00000 0 . 00000 
05/01/74 0 . 00051  0 . 00101 0 . 00001 0 . 00057 0 . 00106 0 . 00009  
06/01/74 0 . 00029 0 . 00060 - 0 . 00002 0 . 00054 0 . 00139 0 . 0 0030  
07/01/74 0 . 00020 0 . 00267 - 0 . 00024 0 . 00065  0 . 00128 0 . 00003 
08/01/74 0 . 00012 0 . 00312 - 0 . 00087 0 . 00171 0 . 00452 - 0 . 00111 
09/01/74 0 . 00017 0 . 00023 0 . 00047 0 . 00135 - 0 . 00041 
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Tab l e A13 . Mean D a i l y  Rate ( g/m Streambank)  o f  I nput  o f  F rass  (wi th 
95% Confi dence L i m i ts ) V i a  B l ow- I n  from S o uthwest- F ac i ng 
S l opes  to the West  Fork  o f  Wal ker B ranch  for the Month l y  
C o l l ect i o n s  D u r i ng the 1973- 1974 Wate r Yea r .  
X X + c .  L .  X - c .  L .  X X + c .  L .  X - C .  L .  
- - - - - - - - - - Benches--- - - - - - - - - - - - - - - 15- 30% S l opes- - - - - - - -
10/02/73 0 . 00096 0 . 00291 - 0 . 00097 0 . 00025  0 . 00076 - 0 . 00026 
11/02/73 0 . 00091 0 . 00201 - 0 . 00020 0 . 00006 0 . 00014 - 0 . 00003 
12/02/73 0 . 00075  0 . 01032 - 0 . 00087 0 . 00028 0 . 00088 - 0 . 00031 
0 1/01/74 0 . 00007 0 . 00031 - 0 . 00016 0 . 00000 
02/01/74 0 . 00015 0 . 00041 - 0 . 00012 0 . 00028 0 . 00062 - 0 . 00005  
03/01/74 0 . 00000 0 . 00004 0 . 00012 - 0 . 00005 
04/01/74 0 . 00000 0 . 00004 0 . 00014 0 . 00005  
05/01/74 0 . 00060 0 . 00016 - 0 . 00035 0 . 00016 0 . 00039 - 0 . 00007 
06/01/74 0 . 00000 0 . 00029 0 . 00085 - 0 . 00027 
07/01/74 0 . 00030 0 . 00069 - 0 . 00009 0 . 00019 0 . 00045 - 0 . 00008 
08/01/74 0 . 00160 0 . 00313 0 . 00007 0 . 00316 0 . 00981 - 0 . 00345 
09/01/74 0 . 00051 0 . 00212 - 0 . 00111 0 . 00002 0 . 00006 - 0 . 00001 
- - - - - - - 30-45% S l opes - - - - - - - - - - - - - - 45 - 6 0% S l ope s - - - - - - - -
10/02/73 0 . 00522  0 . 01115 - 0 . 00067 0 . 00580 0 . 01451 - 0 . 00285 
11/02/73 0 . 00029 0 . 00063 - 0 . 00005  0 . 00158 0 . 00327 - 0 . 00010 
12/02/73 0 . 00130 0 . 00224 - 0 . 00037 0 . 00213 0 . 00534 - 0 . 0 0107 
01/01/74 0 . 00017 0 . 00059  - 0 . 00025  0 . 00017 0 . 00043 - 0 . 00009 
02/01/74 0 . 00015 0 . 00034 - 0 . 00004 0 . 00012 0 . 00030 - 0 . 00006 
03/01/74 0 . 00000 0 . 00004 0 . 00009 - 0 . 00002 
04/01/74 0 . 00000 0 . 00001 0 . 00004 - 0 . 00002 
05/01/74 0 . 00019 0 . 00036 0 . 00001 0 . 00050  0 . 00104 - 0 . 00005 
06/01/74 0 . 00051  0 .  00110 - 0 . 00008 0 . 00094 0 . 00234 - 0 . 00046 
07/01/74 0 . 00122 0 . 00221 0 . 00022 0 . 00247 0 . 00506 - 0 . 00011 
08/01/74 0 . 00156 0 . 00355  - 0 . 00043 0 . 00280 0 . 00571 - 0 . 00011 
09/01/74 0 . 00001 0 . 00004 - 0 . 00001 0 . 00015 0 . 00030 - 0 . 00001 
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Tab l e  A14 . Mean Stand i ng  C rops (x) of  Leaves (wi th 9 5% Conf i dence 
L i m i ts )  i n  the Wes t  Fork  o f  Wa l ke r  B ranch  for  the E i ght 
C o l l ect i on Per i ods of  the 1973- 1974 Wate r Year . 
Date o f  Hab i tat 
C o l l ect i o n  Type* 
02/07/74 1 








0 6/21/74 2 
0 6/21/74 3 
06/21/74 4 
0 9/04/74 1 
0 9/04/74 2 
0 9/04/74 3 
0 9/04/74 4 
09/08/73 1 















* 1- - S t ream G rave l  
2- - D ry G rave l 
3-- Bedroc k Poo l s 
4- - D ry Bedroc k  
X 2 ( g/m ) 
4 . 009 
6 . 571 
0 . 352  
1 .  391 
11 . 698 
30 . 560 
4 . 282 
1 . 996 
4 . 707 
16 . 364 
2 . 175 
2 . 825 
13 . 337 
3 3 . 846 
2 . 864 
2 0 . 522 
2 3 . 380 
3 7 . 117 
9 .  311 
13 . 108 
64 . 99 3  
106 . 905 
6 . 201 
42 . 445 
180 . 578 
256 . 023  
61 .  867 
187 . 042 
8 . 537 
1 1 . 576 
0 . 550 
4 . 917 
x + 9 5% X - 95% 
C .  L .  C .  L .  
10 . 582 1 . 166 
2 5 . 465 1 . 166 
2 . 123 - 0 . 415 
10 . 715 - 0 . 512 
22 . 409 5 . 888 
5 5 . 493 16 . 631 
18 . 83 1  0 . 407 
6 . 117 0 . 261  
10 . 223  1 . 902 
3 5 . 366 7 . 291 
13 . 043 - 0 . 282 
9 . 349 0 . 414 
2 3 . 526  7 . 381 
53 . 177 2 1 . 412 
2 6 . 604 - 0 . 459 
44 . 164 9 . 256 
45 . 2 60 1 1 . 849 
142 . 080 9 . 154 
18 . 025 4 . 588 
7 2 . 053  1 .  725  
9 9 . 814 42 . 199 
141 . 479  80 . 720 
3 7 . 379 0 . 351  
78 . 9 3 9  2 2 . 612 
2 5 1 .  099 129 . 785 
327 . 214 200 . 274 
325 . 244 1 1 . 114 
238 . 812 146 . 448 
17 . 69 5  3 . 866 
43 . 918 2 .  521 
3 . 305 - 0 . 442 
88 . 650 - 0 . 605  
Tab l e A15 . 
Stati s t i c a l  
R e s u l ts o f  Two-Way ANOVA ' s  for  Stand i ng C rop D ata for  the  We s t  F o r k  o f  Wa l ke r  B r a n c h  f o r  the  
1973- 1974 Wate r Year , w i th  D ate and  Hab i tat Typ e  a s  C l a s s  Var i ab l e s . 
Lea f  We i ght F ru i t  We i ght  Twi g Wei ght  
Wi th W i thout  W i t h  W i thout  W i t h  W i thout  
Paramete r I nteract i o n  I nte ract i o n  I nteracti o n  I nt e ract i on I nte ract i on I nteract i o n  
Mean  S q ua re 3 . 185 9 . 45 
Mean Sq uare E r r o r  0 . 263 0 . 259  
F 12 . 11 36 . 53 
P r> F  0 . 0001 0 . 0001 
Date 
F 3 1 . 63 42 . 27 
P r> F  0 . 0001 0 . 0001  
H ab i tat Typ e  
F 22 . 81 24 . 60 
P r> F  0 . 0001 0 . 0001  
Date/Hab i tat Type 
I nteract i o n  
F 0 .  77 
P r> F  0 . 7604 
0 . 317  0 . 668 
0 . 183 0 . 18 
1 .  7 3  3 . 70 
0 . 0016 0 . 0001 
1 .  99  3 . 83 
0 . 0 5 58 0 . 0006  
2 . 62 3 . 22 
0 . 0505  0 . 0028 
0 . 82 
0 . 6993  
1 .  43  
0 . 487 
2 . 94 
0 . 0001  
3 . 2 5  
0 . 0026  
1 1 . 7 3  
0 . 0001 
0 . 64 
0 . 8898 
3 . 781 
0 . 474 
7 . 9 7  
0 . 0 0 0 1  
6 . 17 
0 . 0 0 0 1  
12 . 06 





Tab l e  A16 . Mean Standi ng Crops  ( x )  o f  F ru i ts and Rep roducti ve Parts 
(w i th 95% Conf i dence L i m i ts )  i n  the West  Fork of  Wa l ker 
B ranch for  the E i ght C o l l ecti on  Peri ods  o f  the 1973- 1974 
Water  Yea r .  
Date o f  Hab i tat 

































*1-- Stream G rave l 
2- - D ry G rave l 
3--Bedrock  Poo l s  
4- - D ry Bedrock  
X 
( g/m2 ) 
0 . 00000 
0 . 00000 
0 . 41200 
0 . 11763 
1 .  23373 
2 . 05158 
0 . 00000 
1 .  09761 
2 .  33721 
2 . 15136 
0 . 19992 
1 .  71588 
0 . 15393 
0 . 82841 
0 . 00000 
1 . 11515 
0 . 49339 
1 . 11531 
0 . 00000 
0 . 64336 
0 . 37601 
0 . 31500 
0 . 00000 
0 . 15641 
1.  34926 
2 . 62178 
0 . 48911 
0 .  09271 
0 . 41422 
1.  69658 
2 . 08188 
0 . 22414 
:X + 9 5% X - 9 5% 
C .  L .  C .  L .  
3 . 2327  - 0 . 52896 
0 . 5219 - 0 . 17923 
3 . 0993 0 .  21716 
9 . 8528 - 0 . 14197 
7 . 8754 - 0 . 50425 
5 . 1977 0 . 79694 
8 . 8064 0 . 01271 
0 . 9901 - 0 . 27653 
11 . 3396  - 0 . 40225 
0 . 2654 0 . 05230  
1 .  4154 0 . 38407 
3 . 0159 0 . 11393 
1 . 1335 0 . 04533 
4 . 5302 - 0 . 19090 
3 . 9246 - 0 . 45160 
0 . 9619 - 0 . 03490 
0 . 6496 0 . 04827 
0 . 5601 - 0 . 14282 
3 . 8290 0 . 14288 
6 . 1982 0 . 82231 
3 . 4975 - 0 . 50696 
0 . 3976 - 0 . 14569  
1 .  2415 - 0 . 10773 
5 . 2979  0 . 15459 
2 2 . 1573 - 0 . 58985 
0 . 7037 - 0 . 12043 
Tab l e A17 . Mean Stand i ng  Crops  (x) o f  Twi gs (wi th 95% Conf i dence 
L i m i ts )  i n  the West Fork o f  Wal ke r B ranch  for  the E i ght 
C o l l ecti o n  Per i ods  o f  the 1973- 1974 Water Year .  
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Date of Hab i tat 

































* 1- - St ream G ravel  
2 - - D ry G rave l 
3- - Bedrock  Poo l s 
4- - D ry Bedrock  
X 
( g/m2 ) 
3 . 9893 
15 . 1200 
0 . 0000 
2 . 2201  
8 . 7524 
4 . 9150 
0 . 2409 
7 . 1236 
11 . 1877 
15 . 1494 
0 . 6919 
1.  9790 
0 . 7003 
0 . 8047 
0 . 0000  
0 . 4972 
1 .  7109 
3 . 1260 
0 . 1377 
0 . 0638 
2 . 4080 
6 . 5419 
0 . 2452 
0 . 7492 
7 . 1229 
12 . 0887 
4 . 0101 
0 . 1863 
9. 5130 
15 . 2843 
1. 8688 
2 . 0207  
x + 9 5% X - 9 5% 
c .  L .  C .  L .  
1 6 . 080 0 . 45741 
143 . 651  0 . 79641 
18 . 846 - 0 . 47752 
28 . 045 2 . 27453 
16 . 378 1.  01329 
0 . 812 - 0 . 15004 
3 2 . 359 0 . 97827 
2 5 . 601  4 . 58390 
68 . 8308 2 . 73477 
6 . 2842 - 0 . 60700 
2 0 . 5717 - 0 . 58860 
2 . 2043 - 0 . 09780 
3 . 0863 - 0 . 20299 
3 . 5905  - 0 . 51168 
5 .  013 0 . 22218 
13 . 56 5  0 . 16884 
0 . 6 28 - 0 . 20476 
0 . 263  - 0 . 10403 
6 . 576 0 . 53302 
25 . 917 1 . 11322 
1 .  289 - 0 . 32255  
6 . 379 - 0 . 58535  
20 . 790  2 . 02812 
36 . 154 3 . 61091 
29 . 240 - 0 . 16992 
0 . 615 - 0 . 12846 
23 . 161 3 . 57437 
45 . 157 4 . 74512 
10 . 248 - 0 . 26811 
12 . 269  - 0 . 31232 
APPEND IX  B 
Tab l e Bl . Mean Monthl y  Concentrations  of  D i s s o l ved Organ i c  (± On e  
Standard Error } in Throughfa l l a n d  I nc i dent Prec i p i ta t i o n  
t o  the West Fork of  Wa l ker  Branch for the 1 97 3 - 1 974 Water 
Yea r .  
Mean DOC Conce ntrat i o n  (mg/ 1 )  
Year Month Throughfa l l I nc i dent  P re c i p i tati on 
1973 Sep 11 . 33  ± 0.  51 1 . 5 5  ± 0 . 09 
Oct  8 . 5 9  ± 0 . 64 3 . 5 2  
Nov 2 . 08 ± 0 . 17 
Dec 1 . 90 ± 0 . 18 
1974 J an 2 . 19 ± 0 . 27  
Feb 3 . 22 ± 0 . 46 
Mar 3 . 10 ± 0 . 30 2 . 06 ± 0 . 2 1 
Apr  5 . 02 ± 0 . 61 2 . 46 ± 0 . 57 
May 4 . 44 ± 0 . 51 3 . 77 ± 0 . 41 
J un 8 . 94 ± 0 . 60  6 . 05 ± 0 . 34 
J u l  3 2 . 23  ± 5 . 36 8 .  78 ± 1 .  60  
Aug  4 . 03 ± 0 . 39 1 . 22  ± 0 . 43 
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Tabl e 82 . Mean Monthly Concentrati ons  of F i ne  Part i cu l ate ( < 1  mm)  
Organ i c  Carbon Ct One Standard Error )  i n  Throughfa l l  a n d  
I n c i dent Prec ipi tat i on t o  t h e  West  Fork of  Wa l ker  Branch  
for tne  1 973- l g74 Water Year . 
Mean Concentrat i o n  F PO C  (mg/ 1 )  
503 
Year Month Throughfa l l I nc i dent Prec i p i tat i on 
1973 Sep 4 . 27 ± 0 . 50 0 . 93 ± 0 . 10 
Oct 3 . 71 ± 0 . 38 1 .  68 
Nov  0 . 72 ± 0 . 11 
Dec 0 . 49 ± 0 . 04 
1974 Jan  0 . 60  ± 0 . 04 
Feb 1 . 17 ± 0 . 07 
Mar 1 .  47 ± 0 . 12 0 . 93 ± 0 . 02 
Apr  2 . 97 ± 0 . 15 2 . 12 ± 0 . 26 
May 2 . 02 ± 0 . 16 1 .  83 ± 0 .  09 
J u n  6 . 98 ± 0 . 88 1 .  89 ± 0 . 11 
J u l  20 . 27 ± 3 . 23 2 . 09 ± 0 . 19 
Aug 3 . 04 ± 0 . 36 0 . 88 ± 0 . 30 
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Tab l e  B3 . Mean Month ly  Concentrati ons  of  Total  ( <l mm ) Organ i c  Carbon 
( ± One Standard Error ) i n  Throughfa l l a nd I nc i dent Preci p i ­
tat i o n  to the West  Fork of  Wal ker Branch  for the 1 97 3- 1 974 
Water Yea r .  
Mean TOC Concentrat i o n  (mg/ 1 )  
Year Month Throughfa 1 1  I n c i dent Prec i p i tat i on 
1973 Sep 15 . 53  ± 0 . 81 2 . 47± 0 . 16 
Oct 12 . 31 ± 0 . 80 5 . 20 
Nov 2 . 80 ± 0 . 09 
Dec 2 . 39 ± 0 . 20 
1974 Jan  2 . 79 ± 0 . 30 
Feb 4 . 3 9  ± 0 . 50 
Mar 4 . 5 6  ± 0 . 39  2 . 9 9  ± 0 . 2 3 
Apr 8 . 00 ± 0 . 73 4 . 58 ± 0 . 45 
May 6 . 46 ± 0 . 65 5 . 60 ± 0 . 44 
J u n  1 5 . 65 ± 1 . 3 5  8 . 27  ± 0 . 24 
J u l  5 2 . 51 ± 7 . 73 1 0 . 87 ± 1 .  4 5  
Aug 7 . 07 ± 0 . 62 1 . 80 ± 0 . 5 3 
Tabl e B4 . Mean Month ly  I nput o f  Di s s ol ved Organ i c Carbon ( ±  One 
Standard Error ) i n  Throughfa l l and Inc i dent Prec i pi tat i on 
to the Wes t  Fork of  Wa l ke r  Branch for the 1 973- 1 974 Water 
Yea r .  
Mean DOC I np u t  ( kg/h a )  
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Year Month Throughfa l l  I nc i dent Prec i p i tati on 
1973 Sep  10 . 05 ± 0 . 46 1 .  40 ± 0 .  0 7  
O c t  5 . 76 ± 0 . 41 2 . 40 
Nov 5 . 46 ± 0 . 47 
Dec  3 . 32 ± 0 . 30 
1974 Jan 5 . 36  ± 0 . 58 
Feb 3 . 78 ± 0 . 48 
Mar 3 . 12 ± 0 . 46 3 . 93 ± 0 . 49 
Ap r 3 . 83 ± 0 . 38 2 . 06 ± 0 . 51 
May 6 . 47 ± 0 . 59 6 . 55 ± 0 . 81 
J u n  5 . 36 ± 0 . 37 4 . 05 ± 0 . 35 
J u l  6 . 7 7  ± 0 . 89 2 . 2 7 ± 0 . 36 
Aug  6 . 37 ± 0 . 51 2 . 00 ± 0 . 79 
Tabl e B5 . Mean Mon t h l y  I n put  o f  Fi ne Parti c u l ate ( < l  mm ) Organ i c  
Carbon ( ±  One Stan dard Erro r )  i n  Throughfa l l and  Inci dent 
Prec i pi tati on to the Wes t  Fork of  Wa l ker B ranch  for the 
1 973- 1 974 Water Year .  
Mean F PO C  I nput  ( kg/ha ) 
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Year Month Throughfal l I n c i dent  Prec i p i tati on 
1973 Sep  3 . 82 ± 0 . 44 0 . 84 ± 0 . 09 
Oct 2 . 52 ± 0 . 28 1 . 15 
Nov 1 .  89 ± 0 .  29  
Dec  0 . 85 ± 0 . 07 
1974 Jan 1 . 46 ± 0 . 07 
Feb 1 .  39  ± 0 .  08 
Mar 2 . 43 ± 0 . 19 1 .  77  ± 0 .  08 
Apr 2 . 30 ± 0 . 10 1 .  74  ± 0 . 16 
May 2 . 99 ± 0 . 20 3 . 18 ± 0 . 23 
J u n  4 . 33 ± 0 . 60 1 .  20  ± 0 .  02  
J u l  4 . 45 ± 0 . 69 0 . 55 ± 0 . 0 6 
Aug 4 . 80 ± 0 . 5 3 1 . 44 ± 0 . 50 
Tabl e 86 . Mean Month ly  I nput of  Total ( < l mm ) Organ i c  Carbon ( + One 
Standard Erro r )  i n  Throughfa l l and I n c i dent  Prec i p i tat ion  
to  the  West Fork o f  Wal ker  Branch for the  1 973 - 1 974 Water 
Year .  
Mean TOC I nput  ( kg/ha)  
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Year Mont h  Th roughfa 1 1  I nc i dent  P rec i p i tati o n  
1973 Sep  13 . 87 ± 0 . 6 7 2 . 24 ± 0 . 13 
Oct 8 . 28 ± 0 . 55 3 . 54 
Nov 7 . 34 ± 0 . 30 
Dec  4 . 17 ± 0 . 33 
1974 J a n  6 . 83 ± 0 . 62 
Feb 5 . 17 ± 0 . 51 
Mar 7 . 55 ± 0 . 59 5 . 7 0  ± 0 . 57 
Apr 6 . 14 ± 0 . 44 3 . 81 ± 0 . 40 
May 9 . 48 ± 0 . 74 9 . 7 3  ± 0 . 96 
J u n  9 . 69 ± 0 . 91 5 . 67 ± 0 . 2 2 
J u l  11 . 22  ± 1 . 39 2 . 81 ± 0 . 3 0  
Aug 11 . 17 ± 0 . 82 2 .  9 5  ± 1 .  0 1  
Tabl e B7 . Mean Concentrati on s  of DOC ( ± One Standard Erro r )  i n  the Four Fore s t  Types o n  Wa l ker B ranch  
Waters hed for the  Col l ect i on  Peri ods from Ju ly  1 97 3  to M i d - June 1 974 . 
C hestnut  O a k  O a k- H i c ko ry P i ne Yel l ow P op l ar 
C o l l ec t i o n  I nte r v a l  
Mean Standard Mean Standard Mean Standard Mean Standard 
Beg i n  E n d  ( mg/1) E rror  ( mg/1 ) Error  ( mg/1) Error  ( mg/1)  E rr o r  
07/02/73  07/19/73  1 .  59  0 . 2 1 1 .  89  0 . 2 3 1 .  64 0 . 15 1 .  7 5  0 . 25 
07/20/73 08/02/73 2 . 25 0 . 82 2 . 08 0 . 3 0  1 .  6 5  0 . 3 1  1 .  6 5  0 . 44 
08/03/73  08/16/73 2 . 04 0 . 34 1 .  34 0 . 0 6  1 . 21  0 . 16 1 .  5 2  0 . 35 
08/17/73 11/29/73 1 .  58 0 . 3 3 0 . 80 - - 1 .  26  0 . 2 9 ' 1 . 46  0 . 2 6  
11/30/73 12/18/73 2 . 11 0 . 34 2 . 60 0 . 29 1 .  7 0  0 . 3 2  1 .  4 7  0 . 3 2 
12/19/73 0 1/ 10/74 1 .  53  0 . 21 1 .  64 0 . 12 1 .  43  0 . 13 1 . 16 0 . 16 
0 1/11/74 02/15/74 1 .  33 0 . 47 1 .  38 0 . 3 1  1 .  04 0 . 12 0 . 9 5  0 . 2 6  
0 2/16/74 03/08/74 0 . 74 0 . 18 0 . 87 0 . 20 0 . 92 0 . 3 3  0 . 62 0 . 20 
03/09/74 03/29/74 1 . 91 0 . 55 1 .  29  0 . 11 0 . 84 0 . 18 0 .  7 2  0 . 2 5 
0 3/30/74 04/19/74 1.  33 0 . 3 6 1 .  3 1  0 . 13 0 . 7 1 0 . 13 0 . 6 3 0 . 1 5 
04/20/74 0 5 / 16/74 1 . 42 0 . 34 1 . 1 5  0 . 10 0 . 68 0 . 08 0 . 83 0 . 17 
05/17/74 06/11/74 1. 54 0 . 31 1 . 2 6 0 . 11 0 . 83 0 . 2 0 0 .  77  0 . 2 0  
(Jl 0 co 
V I TA 
Char l e s  E dward Comi s key was born  i n  Newark ,  N ew Jersey on  December  
5 ,  1 944 . He l i ved most of  h i s  ear l y  l i fe i n  H i l l s i de ,  New Jersey , where 
he attended the l ocal  e l ementary s c h oo l s .  He  graduated from H i l l s i de 
H i gh S c h o o l  i n  June  1 962 . The fo l l ow i ng  September , h e  entered  S eto n Ha l l 
U n i v e rs i ty and  rece i ved the B .  A .  degree wi th a maj o r  i n  B i o l ogy i n  J u ne 
1 96 6 .  He  e n ro l l ed i n  the U n i vers i ty o f  Ten n e s s ee G raduate S c h o o l  i n  
S eptemb e r  1 966 , and was a g raduate a s s i s tant i n  the D epartment o f  Z o o l ogy 
and E ntomo l ogy unti l September 1 968 , at wh i c h t i me he  accepted a U n i ver­
s i ty o f  Te nnes s ee Non-Serv i ce F e l l ows h i p  for  the academi c  year 1 968- 1 969 . 
I n  March 1 969 , he  res i gned  the Non- S e rv i ce F e l l ows h i p ,  accep t i ng a 
Nat i o na l  Defe n s e  Educat i o n  Act T i t l e I V  F e l l ows h i p .  
H e  rece i ved  h i s Master o f  S c i ence  degree i n  Z o o l ogy i n  W i nte r 1 970 , 
wi th  thes i s  research o n  the  i chthyofauna  o f  the B i g  South Fork  o f  the 
C umbe r l and R i v e r  Sys tem . 
He s ubsequent ly  e n r o l l ed i n  the newl y- formed Graduate Program i n  
Eco l ogy ,  wo r k i ng  toward the degree o f  Doctor o f  P h i l o s op hy .  F i e l d and  
l aboratory work  re l ated to h i s  d i s s e rtat i on was  s upported by an O a k  R i dge 
A s s o c i ated U n i vers i t i e s  P re-Doctoral  Research  Parti c i pants h i p  i n  the 
E n v i ronmental  Sc i ences  D i v i s i on o f  Oak  R i dge Nat i o n a l  Labo ratory .  
H e  i s  a member  of  t h e  Freshwater B i o l og i c a l  A s s oc i ati on  ( Un i ted  
Ki ngdom) and the Ame r i can S o c i ety o f  L i mno l ogy and  Oceanograp hy .  
He i s  marri ed to the former E t h e l  J ane  Goodman and now res i de s  i n  
Knox v i l l e . He i s  present ly  emp l oyed  by Sc i ence  App l i cati on s , I n c .  o f  Oak  
R i dge , Tennes see . 
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